HUMMEL CHEMICAL COMPANY
185 FOUNDRY STREET
NEWARK, ESSEX COUNTY
EPA ID# NJD002174712

The Humme 1 Chemical  Company formerly operated a chemical
warehouse/distribution center out of a small industrial complex at 185
Foundry Street in Newark, Essex County. It is also likely that operations
at the site included reacting and mixing of chemicals, most of which were
in powdered form. Hummel Chemical was located in Newark until the mid
1960's when operations were transferred to South Plainfield, New .Jersey.
It is not known how long the company operated ai the Newark site. It is
also not known what buildings within the complex the company may have
occupied. Officials of Hummel Chemical and the Norpak Corporation/KEM
Realty Company, who formerly owned a majority of the property in the
complex, were questioned as to what buildings Hummel Chemical may have
occupied, but no records with that information are available.

Very little information is available concerning the company's operations in

Newark. According to EPA's publication, '"Dioxins", published in 1980,

potential dioxin precursors such as 2,4~dinitrophenoxyethanol,
3,5-dintrosalicylic acid, picric acid and hexachlorobenzene were present at

Hummel Chemical Newark plant. However, it is unknown what other types of
chemicals may have been present at the site or what types of
storage/disposal methods were used by the company.

A review of information concerning the company's South Plainfield facility

 ‘ had revealed that poor housekeeping 'and operational practices had led to

fires, explosions and employee injury, as well as groundwater, surface
water and soil contamination. Because of the company's disregard for
employee and public health and safety, as well as the lack of concern for
the environment as shown at their South Plainfield facility, it is probable
that a similar sentiment existed at the company when they operated in
Newark. Therefore, it is likely that improper disposal of hazardous
substances also occurred at the Newark facility. Because dioxin type
compounds like those which were present at Hummel Chemical's Newark
facility do not readily migrate vertically through the soil column, it is
likely that many of these substances may still be present near the soil
surface. This is cause for concern as the site, as well as adjacent
properties, many of which are vacant and may have also been used _for
disposal, are easily accessible to the public. It should also _be noted
that since many of the substances used by Hummel Chemical were in.}owdered
form, and dioxin type compounds have an affinity to bind with soil
particles, it is possible for contaminants to be transported offsite as
dust particiles or aerosols. This would allow’ contaminants to spread
throughout the area and possibly contaminate residential areas. The
nearest residential area lies only .5 miles west of the site. Since storm
drains in the area discharge to the Passaic River, it is also possible for
the river to be contaminated by runoff from the site. This may have a
direct impact on aquatic biota. in ’ '
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the river because dioxin type compounds may bioaccumulate in aquatic
organisms and pose a biomagnification threat, which leads to the
possibility of food chain contamination. Because the dioxin type compounds
do not readily migrate vertically through the soil, this also makes them’
readily available to terrestrial organisms. Migratory birds would seem to
be the most susceptible because of the proximity of the site to the

Hackensack Meadowlands. It 1is also possible that other hazardous
substances utilized by Hummel Chemical, besides the dioxin type compounds,
may have also been improperly disposed and contributed to soil and surface
water contamination. Depending upon the characteristics of these
substances and their ability to migrate through the soil column, it is
possible groundwater contamination has occurred. Groundwater in the area,
which is used only for industrial purposes, is derived from two aquifer
systems. The high yield aquifer originating from the Brunswick Formation,
which 1is the main source of groundwater in Essex County, may be
contaminated by substances disposed at the site although it is relatively
deep and is protected in much of the area by confining clay layers.

However, the low yield aquifer existing in the unstratified drift of

Pleistocene age is more likely to be affected since it exists near the
surface (Attachment F).

Another cause for concern is the health of employees of the current
occupant of the buildings formerly utilized by Hummel Chemical. Because of
mixing operations used by the company at their South Plainfield fac111ty
which allowed chemicals to spread throughout the process buildings, it is
highly likely this also occurred at Newark. If these buildings were not
properly decontaminated after Hummel Chemical’s departure, employees may be
constantly inhaling dangerous compounds.

Although the compounds known to be present at the site are considered Class
III dioxin compounds (compounds which have a very low potent1a1 to change
- into dioxins), a high priority for further investigation 1s warranted
because of the lack of information available and the threats to the
population and the environment. It is recommended that a site inspection
be conducted as soon as possible to characterize contamination present on
site. Sampling should include shallow soil samples to be anlayzed for
dioxins and prlorlty pollutants plus forty, as well as deep soil samples to
be anlyzed for priority pollutants plus forty. Determination of sampling
locations and number of samples would be based on information obtained
during an on-site presampling assessment. It is also recommended that
officials of Hummel Chemical physically identify the buildings which they
believe the company may have occupied. Wipe samples to be analyzed for
dioxins should be taken from inside these buildings to determine if
residues from past operations still exist which may constitute a health
hazard to current employees. Based on review of sample analyses,
additional investigations, including installation of monitor wells to
survey groundwater conditions may also be necessary. All potential
migration pathways of substances off site, including storm drains, should
also be investigated and closed off. Lastly, it should also be ensured
that proper~security is 1mp1emented to prevent unauthorized entry onto the
site.
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L MALAARDCUS SONOITIONS AND INCIDENTS

X A GROU ’ 02 = CBSEAVED (DATE.
31 X A GROUNCWATER CONTAMNATION A
[-% 'P{cauumcn POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

Although dioxin type compounds do not readily migrate through soil, other substances
which were improperly disposed by the company may migrate through soil and contaminate
groundwater. . " Attachment D,E,F

: %Pcrsmu 2 ALE3ED

) )( POTENTIAL C aLLzaes

SONTAMINATION 02 o SBSERVED DATE.
oy 04 NARRATIVE DESCRIPTION -

S X3, SURFACE NATE ]
g: g(cn;mc« PCTENTIALY AFFECTED:

Improperly disposed hazardous substances may enter the nearby Passaic River via storm
drains or groundwater discharges. Storm drains in the area discharge to the river.

At tachment .
: S2 = c8se ; 2. PCTENTIAL L aZG2d
! L2 SANTAMINATION OF AR $2 = CBSERVEDIDATE i
:3.:‘! ’.CPUL:?CN POTENTIALLY AFFECTED. e 04 NARRA TIVE DESCRPTION Attachment C

Hazardous substances disposed by the company may become airborne as dust particles or
aerosols. The company is also known to have mixed powdered chemicals in a manner whic

chemicals could have also been transferred to the outside atmosphere via exhaust fapg.]

-

; = POTENTIAL L ALS3ED

LS FAERSXPLS SN : : Z CBSZRVED (CATE
3 .. 3 FRESIPLSSIVE STNCITICNS v 02 Z cBsz! A
33 '—‘c;uuncm-‘orinmu.v AFFESTED e D4 NARRATIVE DESCRIPTICN

The company has not been located at the Newark facility for more than twenty years,

therefore a potential for fires or explosions as a result of Hummels' activities is
very low.

o= gl T ER O et 4 !

4 SCAULATION PCTENTIALLY AFSECTES 4 NARRATIVE DESCRIPTICN

It is unknown what type of disposal/storage methods were used by the company at the
Newark facility. However, poor housekeeping and operational practices, which are a
trademark of Hummel, may have lead to improper disposal on adjacent properties which
are easily accessible to private citizens. Attachment C,E

allowed the chemicals to become airborne throughout the process buildings. These ﬁﬂ.(
-

- -~ = . . - - u J
°‘)§; OTEnTy AFFECTES 04 RAARATVE DESSAIPTION b Xeormame =
2 POTENTIALLY AFFECTED: &5 '
S'c?i contamination may hawe occurred as a result of poor housekeeping and operational

pounds, similar to those produced by the company, do not readily biodegrade or migrate
through soil, it is 11ke1X any of these substances disposed by the company are still
t -~ -

practices .which are common at Hummel Chemical facilities. Also, since.dioxin type comq

present. tachment A,C.E _ S— —
91 ..5 SAINKNG WATEAR CONTAMINATICN 02 J; OBSERVED (OATE i = POTENTAL O ALEGED
31 PCPULATICN POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION

There are no drinking water sources in the area, therefore no potential exists.

31K n WCRKER EXPCSURENSURY S3 = CBSZAVED 0ATE

Y WERRSAS PCTENTIALLY AFFECTED: G4 NAARATIVE DESCAIPTION
Because Hummel was known to have mixed powdered chemicals in a manner’which allowed the
chemicals to spread throughout their process building, it is likely employees of the

current occupant may come inte ,contact with these chemicals if the building was not

| R_POTENTAL o AEGED

completely decontaminated. . Attachment C j
, - . - IR -{atd
St }l PCPULATICON £ tPOSURE INJURY 8<..OBSEAVED IOI:TE i ﬁ POTENTIAL < ALLEGED
33 50PULATION POTENTIALLY AFFESTED . 04 NARRATIVE DESCAIPTICN

Private citizens could be exposed to hazardous substances which were improperly dis-~
posed by the company. Citizens could come into contact with the substances as dust
particles or aerosols which were blown off site. A large residential area lies only .5
miles west of the site.

Attachment A, C
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U MAZARDOUS CONDITIONS AND INCDENTS Commse

01X DAMAGE TO ALORA 02 O CBSEAVED (DATE:
06 NARRATIVE DESCAFTICN

Flora may be impacted by hazardous substances disposed by the company, especially.

dioxin type compounds which may accumulate in plant tissues. .
Attachment A pp. 33-34

y i roTEnnaL O Autaen

o1 K JAMAIE TO FaunA 02 = OBSERVED (DATE:
O ATIVE SESCAPTION s avnmies o aowsn s

Fauna may be impacted by hazardous substances disposed by the company, especialiy
dioxin type compounds which may accumulate in animal tissues.

) /:’no'rs.nrw. G ALLEGED

Attachment A pp 25-33

Z
¢ 31 X . SONTAMWATICN CF FOCO CrAN 02 O CBSEAVED (CATE. o _ ) /ﬁmrr_um 3 aL£GE3
S4 NARRATIVE SESCAPTICN
Hazardous_substances disposed by the company, esgecially dioxin type_ compounds which
bicaccumulate in animal tissues, may biomagnif hrough” the trgphic levels of the food
chain. This is of great concern in this area because of the proximity to the

: Hackensack Meadowlands. Attachment A pp, 25-34
: p p— ~ aLicaz
M {u UNSTABLE SONTANMENT OF WASTES £2 £ CBSERVED |CATE. _—A_l b )5 tz‘m&_ o ALLEGED
e e e p - ttachment E
C3 SCPULATICKN ACTENTIALLY AFFECTED 04 NAARATIVE DESCRIPTION ’

t
y Little is known about storage/disposal methods used by Hummel at the Newark facility.
| However because of the poor housekeeping and operational practices observed at the
' company's South Plainfield facility, it is likely similar conditdicnc—ewni :

b 01 BN TaMAGE TO CFFSITE PROPERTY 02 T CRSERVEDIDATE. ) Xacmm 2 aeseEn

. &4 NARRATIVE SESTAPTION .

“Adjacent properties may be damaged by improperly'disposed hazardous substances? - .

.o
-

r)

| 61 X SCNTAMINATICN OF SEWERS, STCRM SRAINS, WWTPs 02 = CBSZAVED (CATE. ) EWW S AusGen
| .94 NARAATIVE JESCAPTION AttaChment D
Hummel is known to have disposed hazardous substances through floor drains at their
South Plainfield facility. It is likely hazardous substances were also disposed .of in
this manner as well as through storm drains at the Newark site. Floor drains lead tq
-_LD\ R _&a53AL UNAUTHCALZED OUMPING 02 C CBSERVED (DATE. o) § POTENTIAL C ALEGeD
i 04 NARRATIVE CESCAIPTION
lIt is unknown what type of disposal was used at the site by Hummel. However, because
, of the lack of environmental concern shown by Hummel at its South Plainfield location,
iit is likely 111ega1/unauthor1zeit2umgingthésDo§curred at the Newark site.
! - achment C.D, —

O§ SESCRIPTICN OF ANY CTRER KNOWN, POTENTIAL, OR ALLEGED MAZARLS
. .

Ul TCTAL PCPULATION POTENTIALLY AFSECTED:

I¥. COMMENTS

This company is not related to the Hummel-Lamolin Corp. which is located in the
same complex. : )

. SCURCES OF INFORMATICN .Coo wooint wartnton 0 § . lime 1000 camtme anave st 00NN

Attachment A - EPA publication - "DIOXINS" - EPA-600/2-80-197
Attachment B - Memos to File

Attachment C,D,E - NJDEP/Hazardous Waste Management/Bureau of Planning and Assessment
"Attachment F - Groundwater Survey of Fssex County
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APPENDIX A

The tables that follow list organic chemicals and pesticides selected for study on
the basis of potential dioxin contamination, with known producers and production
locations, present and past. The primary source of producer information is the
Stanford Research Institute Directory of Chemical Producers. The tabulations are
by chemical, with producers and locations; and by producer and location, with
chemicals. The tabulations by chemical (Tables Al, A2, A3, and A6)aresegregated
ed on dioxin concern as defined in Section 3.

according to the classifications bas
The classification information is also noted in the producer location tables by

means of Roman numerals following the chemical names.

The tabulations by producer and location (Tables A4 and A7) group all of the
critical chemicals involved at each manu
necessarily define the site subject to exposure. because many dumps are remote
from the plants: they do provide a starting point for such definition. Abandoned
production of a chemical or abandoned facilities may present special problems.
Therefore, the production facilities noted since 1968 but no longer active in 1978
are footnoted and are also extracted inseparate tables (Tables AS and A8). Some of
these sites remain active in other production, and some may retain production
capability and/ or minor production of the subject chemical. Other plant sites may
be totally deactivated or abandoned. The producer listed is the last known

operator.

Some of the company names of producers designaté subsidiary or divisional

names. with notation of the parent company. Company addresses, from the
Stanford Research Institute Directory and from the Thomas Register, are for the
last known producer at a given location and are subject to the uncertainties

introduced by acquisitions and name changes.

facturer location. These lists do not
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"LASS Il ORGANIC CHEMICALS
\

‘acer ’

-Location ,
T ——
Buffalo, Ny*
Ashland, MA
Toms River, NJ

3
za
: River Chem,

za
Ashland, MA

olor and Chem.
Aniline

nt

nto

Lock Haven, pA
Lock Haven, PA*
Deepwater, Ny
St. Louis, MO*

;ton and Knowles Fajr Lawn, NJ
Kalama, V\,IA"
Clifton, NJ*
Kalama, WA
Eddystone, PA
Los Angeles, CA®
Edison, NJ*
Nixon, NJ*
Fords, NJ*
Garfield, NJ
East Rutherford, Ny

Chattanooga, TN®

‘he

a Chem,
2 Chem.
.7

b4

K

Midland, M|
St. Louis, Mi*

Rochester, NY
Rochester, NY
Rochester, NY

Rochester, NY

Deepwater, NJ*
St. Bernard, OH*

Williams St. Bernard, OH*

San Diego, CA*
Rochester, NY
ce Bound Brook, N J
Edison, NJ*
Metuchen, NJ*

. Deepwater, NJ
fietta - Sodyeco, NC*

Luiling, LA
Sauget, IL*

2cticide

-

il dadinll

TABLE A3. (continued)

regnm

3,4-Dichlorobenzaldehyde
‘ 3,4-Dich|o‘robenzotrichloride
3.4-Dichlorobenzotrifiuoride

1 ,2-Dichloro-4jnitrobenzene

1 3.4-Dichlorophenylisocyanate

3.4-Difluoroaniline .

o-Difluorobenzene

1 1.2-Dihydroxybenzene-3,5-
disulfonic acid, disodium salt

; 2,5-Dihydroxybenzenesulfonic
3 - acid

2.5-Dihydroxybenzenesulfonic,
acid. potassium salt

i 2.4-Dinitrophenol

2.4-Dinitrophenoxyethanoi

ou

~

(continued)

e e e

Montrose Chem.
Neville Chem. -
Olin

PPG

Solvent Chem.

Specialty Organics
Standard Chlorine

Tenneco

~ Tenneco

Tenneco
Blue Spruce

Chem. Insecticide
Martin Marietta
Monsanto
Ptastifax

Mobay Chem.
Ott Chem.

Olin

Olin

Sterling Drug
Eastman Kodak
Nease Chem.

Nease Chem.

Martin Marietta
Mobay

Humme! Chem.

n

Cheéemical Producer Location .
o-Dichiorobenzene Allied Syracuse, NY* t
Chem. Products Cartersville, GA* P
Dover Dover, OH* .
Dow Midland, Ml Lo
_du Pont Deepwater, NJ* :
Hooker Niagara Falls, NY*
Monsanto Sauget, IL

Henderson, NV
Santa Fe Springs, CA*®
Mcintosh, AL®
Natrium, WV
Niagara Falls, NY
Malden, MA*
Irwindale, CA
Delaware City, DE
Kearny, NJ

Fords, NJ _ -
Fords, NJ
Fords, NJ*

Bound Brook, NJ
Edison, NJ*
Metuchen, NJ*
Sodyeco, NC* .
Sauget, IL* -
Gulfport, MS RN '

New Martinsville, SC
Muskegon, MI*

Rochester, NY

Rochester, NY

New York, NY*

Rochester, NY*
State College, PA*

State College, PA*

Sodyeco, NC
Bushy Park, SC -

NewarR, NJ*
South Plainfield, NJ




TABLE A3. (continued)

Chemical

Producer

C -

Location

3.5-Dinitrosalicylic acid

Fﬁmaric acid .

Hexabromobenzene

Hexachlorobenz_ene
Hexafluorobenzene

Maleic acid

Maleic anhydride

o-Nitroani_soIe

~

{continued)

Eastman Kodak
Hummel Chem.

Salsbury Labs :
Allied

Alberta Gas
Hooker
Monsanto**
Petro-Tex
Pfizer
Reichold
Stepan Chem.
Tenneco

U.S. Steel

Velsico!
Dover

Hummel Chem.

Stauffer

PCR
Whittaker

Allied

Eastman Kodak
Pfanstieh! Labs

Allied
Amoco
Asland
Chevron
Koppers

Petro-Tex
Monsanto

. Reichhold

Standard Qil of Indiana
(see Amoco above)

Tenneco

U.S. Steel

‘du Pont

Monsanto

312

Rochester, NY
Newark, NJ*

South Plainfield, NJ*
Charles City, 1A

Buffalo, NY*
Moundsviile, wv*
Duluth, MN
Arecibo, PR

St. Louis, MO
Houston, TX*
Terre Haute, IN
Morris, IL*
Fieldsboro, NJ*
Garfield, NJ
Neville Island, PA

St. Louis, Mi
Dover, OH*

Newark, NJ*
South Plainfieid, NJ*
Louisville, KY*

Gainesville, FL
San Diego, CA®
Louisville, KY*

-Buffalo, NY*
Marcus Hook, PA
Moundsville, Wv*
Rochester, NY*
Waukegan, IL

Moundsvilie, WV*
Joliet, IL

Neal, WV
Richmond, CA*
Bridgeville, PA
Cicero, IL
Houston, TX*

St. Louis, MO
Elizabeth, NJ
Morris, IL

Fords, NJ
Neville Island, PA

Deepwater, NJ
Sauget, IL*
St. Louis, MO

hd

TABLE A3.  (continued)

Chemical

2-Nitro-p-cresol .
o-Nitrophenol

Pentabromochlorocyclohexane
Pentabromoethylebenzene
Pentabromotoluene

Pentachloroanitline
Pentafluoroaniline

.0-Phenetidine

Phenol (from chlorobenzene)

1-Phenol-2-sulfuric acid,
formaldehyde condensate

Pheny! ether

Phthalic anhydride

{continued)




!

TABLE continued) TABLE A4. (continued)
1 -~
: Loc:

Producer Location Chemical (class) Producer

Fairmount Chem. Co., Inc. Newark, NJ Z;Chloro-1,4-diethoxy.5- --JCC Industries
117 Blanchard St. nitrobenzene (i1) ' See Solvent Chem. v
Newark, NJ 07105 . Car!

. o Inmont Corp. )

Fritzsche Dodge and Olcott, Clifton, NJ Benzaidehyde (llf}* 1133 Av. of the Amen'cas‘ NOT
inc. - Pheny! ether (lli)* New York, NY 10036 »
76 Ninth Av. Subsid. of Carrier Corp.  list
New York, NY 10011 fca

. acc

GAF Corp. Rensselaer, NY 2-Chloro-1,4-diethoxy-5. E Inn
140 West 51st St. nitrobenzene (I1) T _— ineral Nev
New York, NY 10020 5-Chloro-2,4-dimethoxy- ©  International Minera

' . aniline (Il . I and Chem. Corp..
4-Chilororesorcinol () - IMC Plaza
Libertyville, IL 60048

W. R. Grace and Co. Fords, NJ Phthalic anhydride (nn* Kal.
7 Hanover Square Kalama Chemc, Inc.

New York, NY 10005 The Bank of California
: ter

Great Lakes Chem. Corp. El Dorado, AR Decabromophenoxy- Si?t: i, 10
Hwy. 52, Northwest benzene (1) Kalama, WA
West Lafayette, IN 47906 Tetrabromobisphenol-A (i) ' .

: . Co., Inc. Bric

Guardian Chem. Corp. Hauppauge, NY Chlorohydroquinone (mnm* K:zg:;rs Bldg.

230 Marcus Blvd. : 2,4,6-Tribromophenol )] Pittsburgh, PA 15219 Chi
Hauppauge, NY 11787 N Cic

Hexce! Corp. Sayerville, NJ Pentabromoethylbenzene
11711 Dublin Bivd. o) Martin Marietta Corp. Soc
Dublin, CA 94566 6801 Rockledge Dr.

034

Hooker Chem. Corp. Arecibo, PR Fumaric acid () X Bethesda, MD 20
1900 St. James Place Phthalic anhydride (i) )

Houston, TX 77027 Niagara Falis, NY o-Dichlorobenzene [{11})d
Subsid. Occidental : Tetrachlorophthalic
Petroiuem Corp. - anhydride (lil)*

1 .2,4,5-Tetrachlorobenzene
(my .
1,2,4-Trichlorobenzene iy St
ee Chem. Co. ot
North Tonawanda, NY Maum

Humme! Chem. Co., Inc.
P.O. Box 250
South Plainfield, NJ 07080

(continued)

South Shore, KY

Newark, NJ

South Plainfield, NJ

318

. Picric acid (=
: 2,4-0initrophenoxyethanol

Phenol (ii})*, **

Phenol (lif)*, ** Presumed to be acquired

by Sherwin Williams

. ailable
2.4-D|mtrophenoxyethanol Address not av

(ny
3,5-Dinitrosalicylic acid(ill)*
Hexachlorobenzene (y*

Mobay Chem. Co. Ne
Penn Lincoln Pkwy. West
Pittsburgh, PA 15205

™ Monroe Chem. Co. . Ed:
Saville Av. at 4th St.
Eddystone, PA
Subsid. of Kalama Chem.,
Inc. (see Kalama)
(continued)

(111)]
3,5-Dinitrosalicylic acid(li)*
Hexachlorobenzene (1l1)*
Picric acid (my*
Sodium picrate [{1])]
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ORGANIC CHEMICAL PRODUCTION

—

Chemicat (ctass)

2,4-Dichlorophenol (]}

3-Amino-5-chloro-z-hydroxy-
benzenesulfonic acid (1)
Fumaric acid ()

Maileic acid (i
1-Phenol-2-suifonic acid,
formaldehyde condensate (lif)

Phthalic anhydride (HI)

Phthalic anhydride {iny

Phthalic anhydride (1)

Phthalic anhydride (Hi)

Fumaric acid (i

Maleic acid ({1}]

Maleic anhydride ({11}}

o-Dichlorobenzene {tn)

o-Anisidine (lli)

3.4-Dichloroaniline (11
1 .2-Dichloro-4-nitrobenzene {in)

3,4-Dichloroaniline (1)
l.2-Dichloro-4-nitrobenzene (hny

o-Dichlorobenzene {in)

Maieic anhydride (1)
Phthalic anhydride (i)

1 ,2,4-Trichlorobenzene ({1
Phthalic anhydride (Ill)
Phthalic anhydride (Il

o-Dichlorobenzene ({11})
Hexachlorobenzene ()
1.2.4,5-Tetrachlorobenzene (i
Tetrachlorobisphenol-A (1)
Tetrachlorobisphenol-A (1]
l,2,4-Trichlorobenzene (i)

1 -Phenol-2-syifonic acid,
formaldehyde condensate (lIl) .

Phenol (111)*
2.4,60Tribromophenol {}]
Benzaldehyde (1)

mhe s o i e

TABLE A5. (continued)

Producer Location

Chemical (class

du Pont Deepwater. NJ

Eastern Chem. Pequannock, NJ
(Currently Eastern

Chem. Div. of Guardian)

Eastman Kodak Rochester, NY

Fritzsche Clifton, NJ

W. R. Grace Fords, NJ

Guardian Hauppauge, NY
Pequannock, NJ

Hooker Niagara Falls, NY

North Tonawanda, NY
South Shore, KY

Hummel Chem. Newark, NJ

South Plainfield, NJ

Inmont ’ Caristadt, NJ
{formerly
Interchemical Corp.)

Koppers Chicago, IL
Cicero, IL
Martin Marietta Sodyeco, NC

(continued)

327

4-Chloro-2-nitrophenol (i)
o-Dichlorobenzene (1)
2-Nitro-p-cresol (1)
o-Nitrophenol (ill)

Chlorohydroquinone (l1)
2,4,6-Tribromophenol (1)

2,5-Dihydroxybenzenesulfonéc
.acid (IlY)
Maleic acid (lf)

Benzaidehyde (ill)
Phenyl ether (1ll)

Phthalic anhydride (i)

Chlorohydroquinone (i)
Chlorohydroquinone (i)
2,4,6-Tribromophenot (I}

o-Dichlorobenzene (Ii)

Tetrachlorophthalic anhydride )
(i

1.2.4,5-Tetrachlorobenzene (Il)
1,2.4-Trichlorobenzene (ill)

Phenot (iil)* :

Phenol (ill)*

2,4-Dinitrophenoxyethanal (IH)
3.5-Dinitrosalicylic acid (lli)
Hexachlorobenzene (lif)

. Picric acid (It}

3.5-Dinitrosalicylic acid (lII)
Hexachlorobenzene (lH)
Picric acid (ill)

3.5-Dichlorosalicylic acid (Il

Phthalic anhydride (Ill)
Maleic anhydride (lIl)

2,6-Dibromo-4-nitrophenol (1)
3,4-Dichloroanitine (Iil)
1,2-Dichloro-4-nitrobenzene (lI)
Sodium picrate {Ill)

‘v

o
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SECTION 7
ENVIRONMENTAL DEGRADATION
AND TRANSPORT

This section addresses the fate of dioxins once they are released to the
environment. Subsections on biodegradation and photodegradation deal With
recent literature relating to biochemical and physical actions of the environment a
they affect the integrity of the dioxin structure. Subsections on physical and
biological transport deal with the movement of dioxins in soil. water. and air and

with the uptake of dioxins by plants and their fate in animals at v

arious trophic
levels.

BIODEGRADATION

In assessment of the persistence of a substance in the environment, the
susceptibility of that substance to biodegradation® is a primary concern. Several
studies on the biodegradability** of dioxins are described in the literature, The
investigations show that dioxins exhibit relatively strong resistance to
biodegradation. though they may not necessarily be totally recalcitrant. Most of
the work has focused on 2.3.7.8-TCDD because of its extreme toxicity. This dioxin
has been studied in both aqueous and soil environments. and results have been
somewhat equivocal. Only one study (Kearney et al. 1973) has examined the
biodegradability of another dioxin, 2.7-DCDD. Data from this study indicate that
this dioxin can be at least partially degraded in soils. Several dioxin
biodegradation studies are described in the following paragraphs. but due to recent
information concerning problems of extracting dioxins from the test soils. it must
now be concluded that the biodegradability of dioxins has not been demonstrated.

Approximately 100 strains of microbes that had previously shown the ability to
degrade persistent pesticides were tested for theirabilitytodegrade 2.3.7.8-TCDD.
After incubation. extracts from microorganisms were prepared and analyvzed for
metabolites by thin-laver chromatography. Of the strains tested. five showed some
ability to degrade the dioxin.

Some studies. as described in the next three paragraphs and other places within
this compilation. have been conducted with "“C-labeled 2.3.7.8-TCDD. Dow
Chemical Company points out that **C-labeled experiments are limit-producing
only and are not quantitative in spite of some data being reportd to two significant
figures (Crummett 1980).
Ward and Matsumura studied the biodegradation of “C-labeled 2.3.7.8-TCDD
in Wisconsin lake waters and sediments and reported in 1977 that the dioxin may
be genuinely metabolized in aqueous systems. but that the rate is very low. They
concluded that there is an optimum time for microbial degradation. probably |
month. and that during this period. available 2.3.7,8-TCDD is degraded while the
nonavailable fraction is bound to the water sediments. The limited degradation of

*Biodegradation: the molecular degradation of an organic substance resulting from the comptlea actions
of iving organisms. A substance is said to be biodegraded toan environmentally acceptable extent when
environmentally undesirable properties are lost. Loss of some characieristic function or propeny of a
substance by hiodegradation may be referred to as biological transiormation. (CEFIC 197%)

**Biodegradability : the ability of an organic substance to undergo biodcgradation.
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are described in the literature, The
.relativel_v strong resistance 1o
;nl){ .be totally recalicitrant. Most of
< of its extreme toxicity. This dioxin
+vironments, and results have been
aey et al. 1973) has examined the
D. Data from this study indicate that
fgrgded in soils. Several dioxin
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‘jed experiments are limit-producing -
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-0 undergo bivdegradation.

2.3.7.8-TCDD 15 favored by the presence of sediment, microbial activity, and- or
- organic matter in the aqueous phase. The observed halt-life of 2.3.7.8-TCDD in
| sediment-containing lake waters was 550 to 590 days: the half life in waters without
" sediment was longer. : . . :

t  Kearney and co-workers studied two 1ypes of soil, which were incubated with
;2.3.7;8-TCDD at concentrations of 1. 10. and 100 ppm and with 13C-labeled
{2,3.7.8-TCDDat concentrations of 1.78. 1.56.and 17.8 ppm(Kearney etal. 1973a).
{ The two soils were also inoculated with H#C-labeled 2.7-DCDD at concentrations
i of 0.7. 1.4, and 7.0 ppm. The soil types were Hagerstown silt clay loam. which is
H relatively highin organic matier and microbial activity.and Lakeland sandyloam.
1 whichis lowin organic matter and microbial activity. Overa9-to 10-month period.
! the soil samples were monitored weekly for evolution of gaseous 4CO, asan
} indication of microbial degradation of the labeled dioxins.

i Very little CO4 was liberated from soils containing either labeled or unlabeled
£7.3,7.8-TCDD. In most cases 75 to 85 percent of the dioxin was recovered from
% both soil types up to 160 days after addition. No metabolites were foundin TCDD-

: wreated soil after 1 year. About § percent of the 14C-2,7-DCDD had degraded to

t liberate 13C O, after 10 weeks. Concentrations of 18C-2.7-DCDD in the soil had a

! slight effegt on #CO- evolution. [t was postulated that the decrease in CO»
' liberation at the highest level may have resulted from the toxicity of the DCDD

i isomer to the microbes at this concentration. Evolution of 1#CO, was significantly
higher inthe Lakeland soil thaninthe Hagerstown soil. Analysisof DCDD-treated
soil extracts also revealed the presence of metabolites. but the major metabolite
could not be identified.

In the same study. incubation of a clay loam (with relatively low drganic matter)
to which 13C-2.3,7.8-TCDD had been applied led to liberation of a “very small
amount of HCO," after 2 weeks.

The U.S. Air Force studied test plotsin Utah. Kansas. and Florida todetermine
the soil degradation rate of 2.3.7.8-TCDD under field conditions (Young et al.
1976). The three test plots were considered representative of various climatic
conditions and soil types. Herbicide Orange containing 3700 ppb 2.3.7.8-TCDD
was applied to all three plotsatarate of 4480 kg, hectare. Initial soil concentrations
of the dioxin were not reported for any of the sites. Composite samples from the
upper 15 cm of each soil were taken from time to time after the initial herbicide
application. and analyzed for both the herbicide and 2.3.7.8-TCDD. Results are
presented in Table 47. . '

From these data and other leaching data. the Air Force concluded that the
disappearance of 2.3.7.8-TCDD was most likely due to degradation by soil
microbes, because dioxin concentrations in the 15- to 30-cm layer indicated that
leaching was insignificant. The Air Force report further stated that dioxin
degradation was most rapid in the Kansas soil (Ulysses silt loam), followed by the
Florida soil (Lakeland sandy loam). and finally the Utah soil (Lacustine clay loam).
but that variations in soil and climate had little overall influence on dioxin
persistence. It was also reported that the initial breakdown rate was rapid. but
decreased substantially over the test period. On the basis of this observation the
investigators speculated that microbial enzymes responsible for herbicide

metabolism and possibly dioxin metabolism are inducible.

In an evaluation of the Air Force studies, Commoner and Scott (1976) came to

-

-

concentrations in soil against days after incorporation of the dioxin, they
concluded: (1) that there was no evidence that therate of degradation changed with
time; and (2) that degradation appeared to be more rapid in the Florida soilthanin
the Kansas soil (opposite of the Air Force conclusion). ‘e

In another Air Force study with dioxin-contaminated soil the effects of nutrients
and mixing on 2.3.7.8-TCDD degradation were assessed (Bartleson, Harrison, and
Morgan 1975). Pots containing either test soils or control soils were placed
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different conclusions. After constructing semilogarithmic plots of dioxin .
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TABLE 47. CONCENTRATIONS OF HERBICIDE ORANGE AND
2.3.7,8-TCDD IN THREE TREATED TEST PLOTS?

Total herbicide® 2.3.7.8-Tcpp
Test plot Days after application (ppm) {ppb)
Utah 282 8490 15.0
637 4000 7.3
780 2260 56
1000 2370 3.2
1150 960 2.5
Kansas 8 i 1950 c
77 1070 0.2585
189 490 c
362 210 c
600 ’ 40 c
659 <1 0.042
Fiorida . 5 4897 0.375
414 1866 0.250
513 ) . 824 - 0.075
707 508 0.046
834 438 [
1293 <10 c

8—Plots treated with 4480 kg herbicide per hectare.

b—Composite samplie from upper O 1o 15 ¢m layer of soil.
c—Not analyzed

outdoors and in a greenhouse. The soils were analyzed after 9 and 22 weeks. Soils

tested in the greenhouse were moistened with a nutrient solution. The results are
presented in Table 48, '

The investigators conclud
soil from the pots in the er
due 10 increased microbia
increased soil temperatures
weeks may have been cause

ed that the accelerated rate of degredation observed in
ecnhouse during the first 9-week period was probably
I populations resulting from initial soil aeration and
in the pots. Reduction in the rate of breakdown after9
d by leaching or entrapment of dioxin in the bottom sojl
layer. which had not been mixed. It was also proposed. however, that the nutrient
solution together with light or aeration caused either a direct chemical breakdown
of 2.3.7.8-TCDD in the soil or an increase in microbial populations that
accelerated breakdown. Because green algae were observed on the surface of the
greenhouse pots between tillings. it was also postulated that'the algae were partly
responsible for the degradation. . -

This study was also evaluated by Commoner and Scott (1976). who concluded
that mixing. nutrients. and increased exposure 1o sunlight did not significantly
enhance degradation of 2.3.7.8-TCDD in soil,

Pocchiari (1978) auempted 10 stimulate the microbial degradation of 23.7.8-
TCDD in sampies of Seveso soil contaminated with the dioxin from the 1976
ICMESA accident. The dioxin-contaminated soil samples were either inoculated
with promising microorganisms faccording 1o the previously described results of
Matsumura and Benezet in 1973) or enriched by the addition of OTganic nutrients.
No positive degradation effects have been found.
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TABLE 48. DEGRAD

(parts pt
(
1100
Controls
posure
Qutdoor ex
Tilled (10P layer)
Untilled
reenhouse
¢ Tilled {tOP tayer)
Untilled
Source: Bartieson. Harrison, anc
*
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Klecka and Gibson (1979)1.

dioxin can be readily metabo i
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HERBICIDE ORANGE AND
ATED TEST PLOTS?

Total herbicide®  2,3.7.8-TCDD

8490 15.0
4000 7.3
2260 56
2370 32
960 25
1950 c
1070 0.255
490 c
210 ¢
40 ¢
<1 0.042
4897 0.375
1866 0.250
824 0.075
508 0.046
438 c
<10 c
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TABLE 48. DEGRADATION OF 2,3,7,8-TCDD IN SOIL?
’ (parts per trillion 2.3.7.8-TCDD)

Length of exposure (weeks)

0 9 23

Controls ' 1100-1300
Qutdoor exposure

Tilled (top layer) ’ 1100 520

Untilled . 1000 530
Greenhouse

Tilled {top layer) 640 460

Untiiled 810 530

a—Source: Bartleson, Harrison, and Morgan 1975.

Investigators from the Microbiological Institute in Zurich, Switzerland. have
found that microbes cannot contribute quickly or efficiently to the
decontamination of soil-bound 2.3,7.8-TCDD, aithough they might contribute
slowly (Huetter 1980). The latter point is supported by the observation of two polar
bands in thin-layer chromatographs of some microbial incubations. Huetter and
co-workers also have observed that when 2.3.7,8-TCDDis incubated with soil fora
prolonged period of time. it is not as extractable as when it is freshly added to the
soil. indicating that recoverability of the dioxin becomes increasingly more difficult
with time. This information raises questions about the accuracy of work done by
others in the past to measure the soil half-life of 2,3.7,8-TCDD.

Preliminary findings of studies under way in Finland indicate that 2,3,7,8-
TCDD may be slowly biodegraded by anaerobic microorganisms in an organic
matrix used for secondary treatment of chlorophenolic wastewaters from paper-
pulping operations (Salkinoya-Salonen 1979).

Klecka and Gibson (1979) have recently reported that unsubstituted dibenzo-p-
dioxin can be readily metabolized by a mutant strain of Pseudomonas (sp. N.C.1.B.
9816 strain 11) when an‘alternative source of carbon such as salicylate is available.
The dioxin molecule was metabolized first to cis-1,2-dihydroxy-
1.2-dihydrodibenzo{ 1 41dioxan (I), which was subsequently dehydrated to yield 2-
hydroxydibenzo{1,4]dioxan (1) as the major metabolite. The authors reported
finding no organisms capable of utilizing dibenzo-p-dioxin as a sole carbon source.

H " H oM ‘ H H
H o OH H o] OH
H
H o] H H (o} H
H H
I 191
PHOTODEGRADATION

Photodegradation is the process of breaking chemical bonds with light. The
process, also known as photolysis, involves the breakdown of a chemical by light
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ultravioiet wavelengths of light have been shown to be the most effective.
In most photolysis studies, scientists are interested in determining one or more of
the following parameters:
1. Photolysis reaction rates
2. Photolysis reaction products
3. Wavelength(s) required for photolysis
4:  Other specific conditions required for photolysis

The photolysis of chlorinated aromatic compounds usually involves loss of a
chlorine molecule to a free radical. or loss through nucleophilic displacement if a
solvent or substrate molecule is present. These mechanisms may be influenced by
the presence of other reagents or the nature of the reaction medium.

Photolysis studies have clearly shown that dioxins may be photolvtically
degraded in the environment by natural sunlight. The extent to which this
mechanism actually removes or degrades dioxins in the “real-world” environment
is difficult 1o assess, but of all the possible natural removal mechanisms. photolysis
appears to be the most significant. It should be noted that photoivsis apparentiy
results in the removal of one or more chlorine atoms from the dioxin molecuie,
Remonval of chlorine from 2.3.7.8-TCDD may make it less toxic. but it has been
speculated that the basic dioxin structure remains. When penta-CDD s

photodegraded. it may go toa TCDD isomer. (For further discussion see pp. 263-
264 of Section 8.)
Several dioxin photodegradation studies are discussed in the paragraphs that
follow. Major findings from these studies are summarized in Tables 49 and 50.
Crosby et al. (1971) studied photolysis rates of 2,3,7.8-TCDD. 2.7-DCDD. and
OCDD dissolved in methanol. Samples were irradiated with natural sunlight or
artificial sunlight with a light intensitv of 100 MW :em? at the absorption
maximum of 2.3.7.8-TCDD (307 nm). Irradiation of a single solution of 2.3.7.8-
TCDD in methanol for 24 hours in natural sunlight resulted in complete photolvsis
1o less-chlorinated dioxin isomers. The degradation of 2.7-DCDD was at least
initially more rapid than that of 2.3,7.8-TCDD. After 6 hours of irradiation in
artificial ultraviolet light. about 30 percent of the 2,7-DCDD remained unreacted
whereas almost 50 percent of the 2.3.7.8-TCDD remained unreacted. The amount
of 2.7-DCDD remaining after 24 hours was not reported. The OCDD was
photolyzed much more slowly than the TCDD or DCDD isomers: after 24 hours.
over 80 percent of the initial OCDD (2.2 mg liter) remained unreacted. Analysis of
reaction products indicated chlorinated dioxins of reduced chlorine content.

In another study the degradation of OCDD on filter paper was reported as being
more rapid in natural sunlight than in antificial ultraviolet light (Arsenault 1976).
Degradation of OCDD also proceeded more rapidly in the presence of mineral oil
or a petroleum oil solvent than in the absence of oil. When OCDD in il was
exposed to natural sunlight. 66 percent was decomposd in as little as 16 hours.
When exposed in the absence of oil. only 20 percent was decomposed within 16
hours. No TCDD's were found in the decomposition products. _

The same report describes a study of the rate of OCDD degradation on the
surfaces of wooden poles treated with PCP-petroleum and Celion. Preliminary

results show that the OCDD is rapidlv degraded. Breakdown

products are not
reported.

In tests involving exposure of a crvstalline water suspension of 2.3.7.8-TCDD to
a sunlamp. the insolubility of the dioxin caused difficulties. Irradiation apparently
had no effect on the water suspension. A crystalline state may prohibit the loss of
chlorine or obstraction of hydrogen atoms from each other (Plimmer 1978a).

When a benzene solution of 2.3.7.8-TCDD was added to water stabilized with a
surfactant and irradiated with a sunlamp. the dioxin content was reduced { Plimmer
et al. 1973). . :

energy. usually in a specific wavelength range. In photodegradation of dioxins. the

PHOTODEGRADATION OF 2,3,7,8-TCDD

TABLE 49.

Amount degraded
(%)

Reaction products. Reference

.

4 Length
of exposure

Light source

Trichiarodibenzo-p-dioxin

Physical conditions

Crosby et al. 1971

Dichlorobenzo-p-dioxi

24 h 100

{100 uw/cm?)

Artificial

TCDD in methanol

Crosby et al. 1971
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TABLE 49.

PHOTODEGRADATION OF 2,3.7,8-TCDD

Amount degraded

Length
of exposure

Reference

Reaction products

Light source

Physica! conditions

{%)

Trichlarodibenzo-p-dioxin

100

24 h

Artificial

TCOD in methanol

Crosby et al. 1971

Dichlorobenzo-p-dioxin

(100 uw/cm?)

NR? Crosby et al. 1971

7h 100

Natural sunlight

TCDD in methanol

Crosby et al. 1973

NA®Y

NR

Artiticial

TCDD (crystalline) in water

{sunlamp)

96 h

TCDD on soil
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Crosby et al. 1971

NR

14 days

Natural sunlight

TCDD crystals on glass plate

Stehl et al. 1973
Stehl et al. 1973

NR

50
100

40 min

Artificial (G.E.

TCDD in isooctane and

NR

24 h

RS sunlamp)

1-octanol

Crosby and Wong 1977

6 h

Natural sunlight

TCuO in Herbicide Orange,

on glass

Crousby and Wong 1977

NR

6 h 70

Natural sunlight

TCDD in commercial Esteron

herbicide, on ylass

Crosby and Wong 1977

2 h 20

Natural sunlight

TCDD in Esteron base, on glass

-
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TABLE 49. (continued)

Length Amount degraded
Physical conditions Light source of exposure (%) Reaction products Reference

TCDD in Herbicide Orange, Sunlight 6 h 100 Crosby and Wong 1977
on plant leaves 6 h 70

TCOD in Herbicide Orange, Sunlight 6 h 10 : Crosby and Wong 1977
on soil

TCDD on silica gel Artificiat A . 7 days . Gebefuigi 1977
>290 nm .

TCDD on silica get Artificial A . 7 days ) Gebefuigi 1977
: = 230 nm

TCDD in Seveso soil with Sunlight artificial 7 days : Bertoni 1978
ethyl oleate-xylene mixture {Phillips MLU 3 days
300 W)

TCDD in 1-hexadecylpyridinium Artilicial 4 h > Botre et al. 1978
chloride (CPC)

TCDO in sodium dodecylsulfate  Artificial 4 h : Botre et al. 1978
(SDS) ‘

TCDD in methanol Artificial = Botre et al. 1978

.

.
(continued)




TLLDOIn sedium dudeoylsultate

(SDS) Artilicial
-4
TC 8 :: =50 NR
DD in meth =100
anol Artificial : ah NR , Botre et al. 1978
=50
{continued) 8h =75 z: Botre et al. 1978

TABLE 49. (continued)

Length Amount degraded .
Light source of exposure (%} Reaction products Reference

Physical conditions

TCDD in Seveso soil/treated Natural sunlight 9 days =90 NR Crosby 1978

with agqueous olive oil solution
or ofive oil/cyclohexanone ] .

2
b
~3 .
D TCDD in emulsifiable silvex Natural sunlight =8 days 50 NR Nash and Beall 1978
[} tormulation
(fl » . TCDD in granular silvex Natural sunlight 213.5 days 50 NR® Nash and Beall 1978
formulation

a--NR = Not reported.
b NA - Nut apphcabibe
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TABLE 50, PHOTODEGRADATION OF DCDD AND ocobo

i, e,

.

‘Physicel conditions

Light source

Length

of exposure

Amount dégraded

(%) ‘Reaction products

Reference

OCDD in methanot

OCDD on filter paper

OCDD in oil
{mineral or petroleum)

OCDD—no oil

0OCDD/benzene-hexane

OCDOD/benzene-hexane

OCOD in isooctane
OCDD in t-octnnnt
DCDD in methanol

DCDD in isooctane and
1-octanol

Artificial UV light
{100 pw./cm?)

Artificial sunlight
Natural suntight

Natural sunlight

Naturat

Mercury UV lamp

Mercury UV lamp

Artificial UV light
Antificial UV ligin

Artificial UV light

Artificial UV light

24 h

4 h

24 h

18 h
20 h

~6 h

40 min

>20 Series of chiorinated
dinxins of decreasing

chlorine content

More rapid in natural
sunlight than anificiat
UV light

NR

66 NR

20 NR .

70 Hexa-CDD, hepta-CDD,

penta-CDD

90 Hexa-CDD, hepta-CDD,

penta-CDD, TCDD (trace)

20 NR
6 NR
NR

NR

Crosby et al. 1971

Arsenault 1976

Arsenault 1976

Arsenault 1976

Buser 1976
Buser 1976

Stehl et al. 197;!
Stabl at al. 1973
Crosby et al. 1971

Steht et gl. 1973

8--NR - Not reported.
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In another study when 2.3.7.8-TCDD was applied to dry or moist soil.
irradiation’ caused no change after 96 hours. Similar resuits were obtained by
applying this substance to a glass plate and irradiating up to 14 days (Crosby et al.
1971). ;

Buser (1976} irradiated samples of a solution of OCDD in be nzene-hexane for |
to 24 hours with a mercury ultraviolet lamp. After 4 hours of exposure. 30 percent
of the OCDD remained unchanged: the major reaction products were hexa- and
hepta-CDD's and trace amounts of penta-CDD’s. After 24 hours of irradiation. the
hexa- and hepta-CDD’s still constituted the major reaction products. with
significant amounts of penta-CDD’s and trace amounts of TCDD's. Only 10
percent of ‘the initial OCDD remained unchanged. It was concluded that since
some commercial products contain up to several hundred ppm of the octa- and
hepta-CDD’s. photolytic formation of more toxic polychlorinated dioxins could
have environmental significance. '

Exposure of TCDD’s and DCDD? in isooctane and !-octanol to artificial
sunlight (General Electric RS sunlamp) showed that both substances had half-lives
of about 40 minutes in each solvent (Stehl et al. 1973). Analysis of the mixtures
after 24 hours of irradiation showed no 2.3.7.8-TCDD at a detection limit of 0.5
ppm. A bioassay of rabbit ear skin tissue to which the photolysis products had been
applied revealed no chloracnegenic activity.

When a solution of OCDD and isooctane was exposed to artificial sunlight.
about 80 percent of the OC DD remained unreacted after 18 hours. With a solution
of OCDDand l-octanol, about 94 percent of the OC DD remained unreacted after
20 hours (Stehi et al. 1973).

{n a series of tests. thin lavers of Herbicide Orange containing 15 ppm 2.3.7.8-
TCDD wére exposed to summer sunlight in glass petri dishes (Crosby and Wong

1977). After 6 hours. just over 40 percent of the dioxin remained. A commercial
herbicide composed of butyl esters of 2.4-D and 2.4.5-T and containing 10 ppm
2.3.7.8-TCDD was exposed in the same manner: after 6 hours only about 30
percent of the initial dioxin remained. A commercial mixture containing no
herbicides. but with 10 ppm 2.3,7.8-TCDD was also exposed to sunlight on glass
petri dishes. The original dioxin concentration was reduced by about 90 percent
after 2 hours. Herbicide Orange was applied in droplets to excised rubber plant
leaves and to the surface of Sacramento loam soil; the samples were then exposed
to suslight. At an application rate of 6.7mg, cm? of leaf surface, no TCDD’s were
detected on the leaves after 6 hours. At a lower application rate of 1.3 mg;cm?,
however, about 30 percent of the TCDD"s remained after 6 hours. It was also
reported that upon application to the soil (10 mg, cm?) approximately 90 percent of
the dioxin remained after 6 hours. The authors attributed the lesser degree of
photolysis of 2,3,7.8-TCDD on the soil partly to shading of lower layers by soil
particles. '
Investigators in this study conc
photolysis:

Crushy et at 1971
Stehd vt ). 1973

NH
. NR

0
50

bh
40 min

luded that there are three requirements for dioxin

Arhiicial UV higta

Artificial UV ligh

1. Dissolution in a light-transmitting film
2. Presence of an organic hydrogen donor
3. Uliraviolet light

In another study, 2.3,7.8-TCDD deposited on silica gel was irradiated with light
having a wavelength greater than 290 nm. The original concentration of the dioxin
was reduced by 92 percent after 7 days. When irradiation was done with light of
shorter wavelength (>230 am). the dioxin concentration was reduced by 98
percent after 7 days. It was concluded that cleavage of 2.3,7.8-TCDD was possible
without a proton donor if the intensity of the sun at ground level was greatenough
to supply the required irradiation (Gebefuigi. Baumann, and Korte 1977).

il

1 octanol

DCDD in isooctane and
a—NR = Not reported.
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In a study reporied by Bertoni et al. (1978) about 150 m] m? of an ethylolease.

xvlene mixture was sprayed on a lI-cm-deep sample of Seveso soil contaminateq
with 2.3.7.8-TCDD. More than 90 percent of the 2.3.7.8-TCDD was destroveq
after 7 days of sunlight exposure. When a dioxin sample was placed in a roopm
sprayed with ethyloleate-xylene mixture, disappearance of the dioxin was almogg
complete after 3 days exposure under a Phillips MLU 300 W lamp. The xylene way
used to reduce viscosity. although ethvloieate was just as effective when used alone,
The more rapid photolysis in the room was attributed mainly to the smooth walls of
the room receiving the full intensity of the radiation. including the wavelength of
light that was absorbed most readily by dioxins.

The smooth gradual decrease of dioxin concentration in the l-cm-deep soi|
samples was unexpected because ultraviojet light does not penetrate soil. It wa
hypothesized that dioxin decomposition below the soil surface could result either
from a diffusion mechanism in the oleate medium or from photolytic reactions
occurring through long-lived free radicals.

The solubility and photodecomposition of 2.3.7.8.-TCDD in cationic, anionic,
and nonionic surfactants was studied by use of both pure dioxin samples and
contaminated materials obtained from the Seveso area (Botre, Memoli. and
Alhaique 1979). To test the effectiveness of the solubilizing agents. homogeneous
soil samples were treated twice with surfactant and then three times with the same
volume of water to remove the surfactant. Extracts from the residual soil were then
obtained with benzene and methanol. and the extracts were analvzed for 2.3.7.8-
TCDD. Untreated contaminated soil samples were used for standards. In the pure
dioxin solubilization study. 4 m! of surfactant was used to treat the residues.
Methanol was used as the reference solvent. The surfactants used were sodium
dodecyl sulfate (SDS). and anionic surfactant, I-hexadecvlpyridinium sorbitan
monooleate (Tween 80). hexadecyvltrimethylammonium bromide. and I-
hexadecylpyridinium chloride (CPC).

Results showed that CPC was the best solubilizing agent for contaminated soil
taken from the Seveso area, whereas in the pure dioxin experiment the differences
were slight. Photodecomposition experiments performed using 2.3.7.8-TCDD .
dissolved in surfactants and in methanol also revealed CPC as the superior -
medium. Irradiation with an ultraviolet lamp for 4 hours destroved about 90
percent of the dioxin in the CPC solution. Only 50 percent of the dioxin in the SDS
solution was destroyved after 4 hours of irradiation. although almost 100 percent
disappeared after § hours. Over 25 percent of the dioxin in methanol remained after
& hours, .

In a small-scale study in Seveso. olive oil was used in either a 40 percent aqueous
emulsion or an 80 percent cyclohexanone solution and applied on a heavily
contaminated area of grassland. These solutions supplied a hvdrogen donor in an
effort to facilitate photodegradation of the dioxin present. It was reported that
after 9 days 80 to 90 percent of the 2.3.7.8-TCDD was destroved. whereas
concentrations in controls remained virtually unchanged (Wipf et al. 197§: Crosby
1978).

In a study of the fate of 2.3.7.8-TCDD in an aquatic environment, samples of
lake sediment and water containing '*C-labeled 2,3,7.8-TCDD were incubated in
glass vials under light and dark conditions for 19 days (Matsumura and Ward
1976). Results indicated no significant photolytic destruction of the dioxin.
Whether artificial or natura) light was used is not mentioned.

The fate of 2.3.7.8-TCDD in emulsifiable and granular silvex formulations was
studied after application to microagroecosystems and outdoor field plots (Nash
and Beall 1978). (Experimental conditions of this study are described more
completely in the subsection on physical transport.) It was observed that upon
volatilization. the dioxin in both the emulsifiabie and granular formulations Wwas
photolyzed not only in direct sunlight but also in shaded areas outdoors and in
filtered sunlight passing through the glass of the microagroecosystem chambers.
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The mean half-life of the dioxin in the emulsifiable concentrate was approximately
1.65 days: the half-life in the granular formulation was 13.5 days. The half-life of
(he dioxin in the emulsifiable formulation on grass in a microagroecosystem
ranged from 5 to 7.5 days.
Crosby and Wong reported in 1973 that the major photodecomposition
roducts of 2.4,5-T are 2.4,5-TCP, 2-hydroxy-4, S-dichlorophenoxyacetic acid.
4.6-dichlororesorcinol, 4-chiororesorcinol. and 2.5,-dichlorophenol; 2.3.7.8-
TCDD was not detected as a photolysis product.

PHYSICAL TRANSPORT

This section describes studies of the movement of dioxins in or into soil. water,
and air. Because of episodes involving actual contamination. such movement has
pecome a critical issue. The transport of a chemical in the environment depends
greatly upon the properties of the chemical: Is it soluble in water? Is it volatile?
Does it cling to soils readily? With the answers to these questions, it is possible to at
jeast postulate reasonably where these chemicals might be found following release
into the environment and bv what means human or animal receptors are most

likely to be affected.

Transport in Soil .

Many studies have addressed the mobility of dioxins. especially 2.3.7.8-TCDD.
in soils. Generally it has been found that dioxins are more tightly bound to soils
having relatively higher organic content. Dioxins applied to the surface of such
soils generally remain in the upper 6 to 12 inches. They migrate more deeply into
more sandy soils. to depths of 3 feet or more. In areas of heavy rainfall, not only is
vertical migration enhanced but lateral displacement also occurs by soil erosion
with runoff and. or flooding. Dioxins may appear in normal water leachate from
soils that have received several dioxin applications.

Kearney et al. (1973b) studied the mobility of 2.7-DCDD and 23.78-TCDDin
five different types of soil. They observed that the mobility of both dioxins
decreased with increasing organic content of the soil. Based on this observation and
the finding that these dioxins were relatively immobile in the soils tested. the
conclusion was that these dioxins would pose no threat to groundwater supplies
because they would not be mobilized deep into soils by rainfall or irrigation.

Similar conclusions were reached by Matsumura and Benezet (1973), who
showed that mobility of 2,3,7.8-TCDD is relatively slow, much slower than that of
DDT. It was concluded that any movement of 2.3.78-TCDD in the soil
environment would be by horizontal transfer of soil and dust particles or by
biological transfer (other than by plants). )

During the 8-year period from 1962 to 1970, the U.S. Air Forcesprayed 170.000
pounds of 2.4-D, and 161,000 pounds of 2.4.5-T, in two herbicide formulations
(Herbicide Orange and Herbicide Purple) over a test area | mile square atthe Eglin
Air Force Base in Florida (Commoner and Scott 1976). A map of this area is shown

- in Figure 64. Originally. the applications were done for the purpose of testing spray
equipment to be used in Vietnam (Young 1974). The exact concentration of
2.3.7.8-TCDD in the herbicides used for the spraying tests is not known but is
estimated to have ranged from | to 47 ppm. The test site has since been analyzed for
dioxin residues. In 1970 a 36-in.-deep soil core was taken from a portion of the test
area that had received approximately 947 pounds per acre of the 2.4-D, 2.4,5-T
Herbicide Orange mixture (Woolson and Ensor 1973). At the limits of detection
(0.1 to 0.4 ppb), no 2.3.7.8-TCDD was found at any depth. Several explanations
were presented for the absence of dioxin: I) the 2.4,5-T applied contained less than
2 ppm of 2.3,7.8-TCDD. a concentration undetectable in the soil by the analytical
method used; 2) the dioxin had migrated to a depth below 36 inches because of the
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sandy nature of the soil and the high incidence of rainfall in the area: 3) wind
erosion had displaced the dioxin; and 4) biological and. or photochemical
decomposition had occured.

In 1973. four soil samples were taken from the same testarea and analyzed at low
jevels for 2.3.7.8-TCDD (Young 1974). The samples contained the dioxin in
approximate concentrations of 10, 1. 30. and 710 ppt. and these condentrations
were confined to the upper 6 in. of the soil layer.

From March, 1974, 10 February. 1975, the Air Force performed another study at
the Eglin Air Force Base (Bartleson, Harrison. and Morgan 1975). Two test areas

. were studied. and also an area where the herbicides had been stored and loaded

onto planes. The original I-mile-square area sampled in 1971 and 1973 contained
dioxin in-concentrations up to 470 ppt. A second test area. designated Grid 1.
contained concentrations of 2.3,7.8-TCDD as high as 1500 ppt. The highest dioxin
concentrations were generally found in low-lying areas. and the lowest
concentrations usually were in areas of loose sand: these findings indicate that the
horizontal translocation had probably occurred through water runoff and wind
and water erosion.

The storage and loading area contained up to 170.000 ppt 0f2.3.7.8-TCDD. This
area was clevated relative to a nearby pond. Limited sampling of the pond silt
revealed a maximum concentration of 85 ppt. and 11 ppt was found in the pond
drainage stream. These findings also indicated horizontal translocation of the
dioxin. probably as a result of soil erosion.

A core sample of soil taken from Grid | in 1974 showed the following
concentrations of 2.3.7.8-TCDD:

Sample’ depth. in.

Concentration. ppt

0-1 150
1-2 160
24 700
4-6 a4

These data indicate some vertical movement 0f2,3.7.8-TCDD. probably asa result
of water percolation through the soil.

In another test. application of 0.448 kg m- of Herbicide Orange to a test site in
Utah resulted in the following concentrations of 2.3.7.8-TCDD 282 days after
application: ;

Sample depth. in.

Concentration. ppt

Control 0-6 . <10
P0-6 15.000
P6-12 3,000
< 12-18 : 90
¢ 18-24 120

In 1978. additional measurements at the Utah test site were reported (Young et al.
1978). Table 51 presents analytical results of plot sampling 4 years after application
of Herbicide Orange at various rates. Table 52 gives results of a similar test
performed at Eglin Air Force Base in Florida. .

In the tests reported in Tables 51 and 5Z. samples were taken by means of a soil
auger. Subsequent tests revealed that dioxin-containing soil was being carried
downward as a result of the auger sampling technique and that the concentrations
of 2.3.7.8-TCDD below 6 in. were not detectable.

Followup studies of the residual levels of 2.3,7.8-TCDD in three loadingareas of

Eglin Air Force Base were conducted during the period from January 1976 to -

December 1978 (Harrison, Miller, and Crews 1979). Two of the loading areas were
relatively free of contamination. The third (described above) had surface
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TABLE 51. CONCENTRATIONS OF 2,3,7,8-TCDD AT UTAH TEST RANGE
4 YEARS AFTER HERBICIDE ORANGE APPLICATIONS®
(parts per trillion)

Rate of Herbicide Orange application {Ib/acre)

Soil depth (inches) 1000 ’ 2000 4000
0-6 650 . 1600 : 6600

6-12 1 90 200

12-18 ' NAP NA 14

a—Source: Young et al. 1978.
b—NA = Not analyzed.

TABLE 52. CONCENTRATIONS OF 2,3,7,8-TCDD AT EGLIN
AIR FORCE BASE 414 DAYS AFTER HERBICIDE ORANGE
APPLICATION?

2.3.7.8-TCDD

Soil depth (inches) Herbicide Orange (ppm) concentration in soil (ppt)

0-6 1866 © 250

6-12 263 . 50

12-18 ‘ 290 ‘ <28 -
18-24 95 Co<28® .
24-30 160 - <2s®
30-36 - 20 | <28

a—Source: Young et al. 1976.
b—Detection hmit.

soil concentrations of TCDD's as high as 275 ppb. TCDD's were found at | meter
depths at concentrations one-third the surface amount.

The accident at Seveso in July 1976 released quantities’ ‘of 2.3.7.8-TCDD
estimated to range from 300 g to 130 kg over an area of approximately 250 acres
(Carreri 1978). Because the Seveso soil is drained by an underlving gra\'el layer.
much concern has arisen over the possibility ofground\\ater contamination. Early
soil migration studies in some of the most contaminated areas at Seveso showed
that the dioxin penetrated to adepth of 10to 12in. Later studies reported by Bolton
(1978) found 2.3.7.8-TCDD at soil depths greater than 30 in. An observed 70
percent decrease in 2.3.7.8-TCDD soil concentration over a period of several
months may support the suggestion that the dioxin can be mobilized laverally as
well as verticaliy {rom soils during heavy rainfall or flooding (Commoner 1977).

Following the incident at Verona. Missouri. when oil contaminated with 2.3.
7.8-TCDD was sprayed on a horse arena to control dust, the 1op 12 in. of soil
was removed and replaced with fresh soil. After removal and replacement of the
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soil. no further episodes occurred involving sickness or death of human beings or
animals. Investigators concluded that this supported the notion that the vertical
mobility of TCDD’s is limited (Commoner and Scott 1976).

Nash and Beall (1978) report studies of the fate of 2,3.7.8-TCDD by use of
microagroecosystems and outdeoor field plots. A diagram of the
microagroecosystem is shown in Figure 65. Two commercially available silvex
formulations, one granular and one emulsifiable. were tested. The test and control
jformulations were applied three times to turf'in five microagroecosystems and once
1o turf on the outdoor plots. Throughout the test period a sprinkler system applied
water to the soils to simulate rainfall.

1 .
QK 1 Plate Glass {1 cm) ' cm
Inlet Filter ! . j
Holder 0! 4 ® ® ! /(
— o : 43 cm
i ! 70
) /
203 [¢] 0 ! Removable Access Panels v i»/ cm
T ] o /% 1 To
01 —— A Ci : .
l o) "1 2 Flow 0 1 L) Suction Famlp
|
70 cm
o]
25 cm =28 - =
| [E15 cm=—== Plywood =5
SN ES S Outlet Filter
150 cm Hoider

Figure 65. Diagram of microagroecosystem chamber.

The 2.2.7.8-TCDD used in the study was labeled with radioactive hvdrogen or
3H. Throughout the study the labeled dioxin (or breakdown product) was tracked
by extremely sensitive radiochemical assay methods. The presence of the dioxin
molecule in samples was confirmed by gas-liquid chromatography.

In the first two applications (on days 0 and 35) the concentration of 2.3,
7.8-TCDD in the silvex was 344 ppb. In the third application (on day 77) the
silvex. formulations contained 7500 ppb (7.5 ppm) 2.3.7.8-TCDD. Soil. water. air,
grass, and earthworms were analyzed for 2.3.7.8-TCDD at various times following
each of the herbicide applications.

Soil analyses showed that most (~30 percent) of the applied 2,3.7.8-TCDD
remained in the top 2 cm of the soil. Trace levels at depths of 8 to 5 ¢m indicated
some vertical movement of the dioxin in the soil. :

Analvsis of water leachate samples from the silvex-treated microagroecosystems
following the first two herbicide applications showed no detectable 2,3.7.8-TCDD
(limits of detection were 10-1% g g*). The dioxin was detected later. however,
following the third herbicide application. and maximum concentrations of 0.05 to
0.06 ppb were calculated to possibly be found in the leachate samples taken 7 weeks
after that third application.

*10-'* g g may also be expressed as 0.1 g g 10.! femtogram per gram). It is equivatent to 0.000! ppt.
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" In an ongoing study at Rutgers University, 54 soil-core samples (6 in. in depth)
have beén taken from samples of turf and sod from areas in the United States
having histories of silvex and:/or 2.4-D applications. The EPA will analyvze the
samples for dioxins or herbicide residues. Results are not vet available (Hanna and

" Goldberg. n.d.). .

Transport in Water

Contamination of streams and lakes by 2.3.7.8-TCDD has also been of concern,
especially because of the spraying of 2.4.5-T on forests 1o control underbrush,
Possible routes of water contamination {rom spraving are direct
application, drift of the sprav. and overland transport after heavy rains. The
latter, however, seldom occurs on forest lands because the infiltration capacity of
forest floors is usually much greater than precipitation rates (Miller, Norris, and
Hawkes 1973).

The transport of dioxin-contaminated soil into lakes or streams by erosion
constitutes another possible route of contamination. This is evidenced by the
detection of 2,3.7.8-TCDD in water samples from a Florida pond adjacent to a
highly contaminated land area (Bartleson, Harrison. and Morgan 1975),
Additionally, several laboratory studies have shown that lakes or rivers could
become contaminated with minute quantities (ppt) of 2.3.7.8-TCDD and possibly
other dioxins through leaching from contaminated sediments. In a study reported
by Isensee and Jones (1975). 2.3,7.8-TCDD was adsorbed 10 soils, which were then
placed in aquariums filled with water and various aquatic organisms.
Concentrations of the dioxin in the water ranged from 0.05 to 1330 ppt. These
values corresponded to initial concentrations of 2.3.7.8-TCDD in the soil ranging
from 0.001 10 7.45 ppm. The investigators concluded that dioxin adsorbed tosoil as
a result of normal application of 2.4.5-T would lead to significant concentrations of
2.3.7.8-TCDD in water only if the dioxin-laden soil was washed into a small pond
or other small body of water.

Other investigations have shown similar results. Using radiolabeled 2.3.7.8-
TCDD. Matsumura and Ward (1976) showed that. after separation from lake-"
bottom sediment. water contained 0.3 to 9 percent of the original dioxin
concentration added to the sediment. Results of another test indicated that a total
of about 0.3 percent of the applied dioxin concentration passed through sand with
water eluate (Matsumura and Benezet 1973). In some cases, the observed
concentration of TCDD?'s in the water was greater than its water solubility (0.2
ppb). The 1976 report suggests-that some of the radioactivity apparent in the
aqueous phase was probably due to a combination of lack of dioxin degradation,
presence of 2.3.7.8-TCDD metabolites. and binding or adsorption of TCDDs onto
organic matter or sediment particles suspended in the water. )

In another study. application of “C-TCDD to a silt loam soil at concentrations
of 0.1 ppm led 10 '*C-TCDD concentrations in the water ranging from 2.4104.2 ppt
over a period of 32 days (Yockim. Isensee. and Jones 1978). .

The findings of such investigations are consistent with recent reports that
TCDD’s are migrating to nearby water bodies from industrial chlorophenol wastes
buried or stored in various landfills. At Niagara Falls. New York. for example. 1.5
ppb TCDD’s have been detected at an onsite lagoon at the Hyde Park dump where
3300 tons of 2.4.5-TCP wastes are buried (Chemical Week 1979a: Wright State
University 1979a.b). Sediment from a creek adjacent 1o the Hyde Park fill (also in
the Niagara Falls area) is also contaminated with ppb levels of the dioxin
(Chemical Week 1979a. 1979d). In Jacksonville. Arkansas. there is growing
evidence that TCDD's may have migrated from process waste containers in the
landfill of a former 2.4,5-T production site. The dioxins have been found both ina
large pool of surface water on thesite (at 500 ppb)and downstream of the facility in
the local sewage treatment plant, in bavou-bottom sediments. and in the flesh of
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mussels and fish (Richards 1979: Fadiman 1979: Cincinnati Enquirer 1979:
Tiernan et al. 1980). TCDD’s apparently are also being leached into surface and
groundwaters from an 880-acre dump site of the Hooker Chemical Company at
Montague, Michigan (Chemical Week 1979¢c Chemical Regulation Reporter
1979b). Dioxins were found at the site at levels approaching 300 ppt.’

Transport in Air

One study has been identified in which levels of 2.3.7.8-TCDD in air have been
measured (Nash and Beall 1978). Femtogram (10-'%g) quantities of the dioxin were
detected in the air after granular and emuisifiable silvex formulations containing
radiolabeled 2.3.7.8-TCDD had been applied to microagroecosystems. Air
concentrations of the dioxin decreased appreciably with time following
application. The data appear to confirm that TCDD has a very low vapor pressure
and that loss due to volatilization is extremely low. especially when low levels of
2.3.7.8-TCDD are involved and granular formulations containing the dioxin are
used.

Results of other investigations indicate that water-mediated evaporation of
TCDD's may take place { Matsumura and Ward 1976).

Transport of dioxins by way of airborne particulates has recently received much
attention. Several studies have shown the presence of dioxins in tly ash from
municipal incinerators (Nilsson et al. 1974: Olie, Vermuelen. and Hutzinger 1977:
Buser and Rappe 1978: Dow Chemical Company 1978: Tiernan and Taylor 1980).
A recent report of Dow Chemicai Company (1978) contends that particulates from
various combustion sources may contain dioxins and that these dioxin-laden
particulates are a significant source of dioxins in the environment. More detaiis on
these studies are presented in Section 3.

1t has also been recently reported that dioxins from buried chlorophenol wastes
are being mobilized by means of airborne dust particles (Chemical Regulation

Reporter 1980a).

BIOLOGICAL TRANSPORT

This section discusses the potential for dioxins to accumulate and to become

concentrated and magnified in biological tissues. In the past. pesticides (most
notably DDT) have been found to accumulate in organisms at almost every trophic
level. In some organisms. these chemicals have been concentrated in the tissues.
When an animal in a higher trophic level feeds on organisms that accumulate these
chemicals. the animal receives several “doses™ of the chemical. resulting in what is
termed biomagnification. If this process proceeds to higher levels in the food chain.
the chemicals may become concentrated hundreds or thousands of times. with
possibly disastrous consequences. ’

The ability for a chemical to accumulate and to become concentrated or
participate in biomagnification depends primarily on its availability to organisms.
its affinity for bioligical tissues, and its resistance to breakdown and degradationin

the organism.

Bioaccumulation. Bioconcentration, and Biomagnification in Animals

The biological activity of dioxins with respect to accumulation. concentration,
and magnification has been addressed by several researchers. Briefly,
bioaccumulation is the uptake and retention of a pollutant by an organism. The
pollutant is said to be bioconcentrated when it has accumulated in biological
segments of the environment. The increase of pollutant concentrations in the
tissues of organisms at successively higher trophic levels is biomagnification.
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Several investigators (Fanelli et al. 1979, 1980; Frigerio 1978} have studied the
levels of TCDD’s in animals captured in the dioxin-contaminated area neay
Seveso, ltaly. Data shown in Table 53 indicate that TCDD’s accumulate ip
environmentally exposed wildlife. All field mice were found to contain TCDD 5
whole-body concentrations ranging from 0.07 to 49 ppb (mean value 4.5 ppb). The
mice were collected from an area where the soil contamination (upper 7 cm) varied
from 0.01 to 12 ppb (mean value 3.5 ppb). These data are in agreement with Ajr
Force studies by Young et al. (described below). which indicate that rodents living
on dioxin-contaminated land concentrate TCDD’s in their badies only to the same
order of magnitude as the soil itself: biomagnification does not occur. Severa!
rabbits and one snake have been found to concentrate TCDD's in the liver. The
snake also had accumulated a very high level of TCDD'sinthe adipose (fat) tissue.
Liver samples from domestic birds were analyzed for TCDD's with negative
results. ;

TABLE 53. TCDD LEVELS IN WILDLI:FEa

TCDD level (ng/qg)

No. of samples {(ppb)
Animal analyzed Tissue Positive Average Range
Field mouse 14 Whole body 14/14; 4.5 0.07-49
Hare . 5 Liver 3/5 77 2.70-13
Toad 1 Whole body 11 - 02
Snake 1. Liver 11 27
Adipose tissue - 16.0 .
Earthworm 2° Whote body 172 ¢ 120

a—Source Fanelli et al. 1980. :
b--Each sample represents a 5-g pooi of earthworms. :

Earlier studies by the Air Force evaluated alternative methods for disposal of an
excess of 2.3 million gallons of Herbicide Orange left from the defoliation program
in Southeast Asia. The studies took place at the test site at Eglin Air Force Base in
Florida (Figure 64) and at test areas in Utah and Kansas. |

In June and October of 1973. samples of liver and fat tissue of rats and mice

coliected from grids on a 3-mile-square test area (TA C-52A) a1 Eglin Air Force.

Base were analyzed for the presence of TCDD's (Young 1974). The samples
contained concentrations of - TCDD’s ranging from 210 to 542 ppt. Tissue of
control animals contained less than 20 ppt TCDD%. Because most of the
concentrations of TCDD's in the group of animals tested were higher than those
found in the soil. it was suggesied that biomagnification might have occurred:
however. because the animals studied failed to show teratbgenic or pathologic
abnormalities. the presence of a substance similar to TCDD but with a lower
biologic activity was postulated. ‘

Another Air Force report gives results of additional studies conducied at Eglin °
" Air Force TA C-52A (Young. Thalken. and Ward 1975). In an effort to test the

possible correlation between levels of TCDD's in the liversiof beach mice and in

soil. experiments were conducted to determine the possible exposure routes. -

Because contamination by TCDD's could be detected only inthetop 6 in. of soil. it
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was thought that a food source might be responsible for the presence of the dioxin
;n animal tissue. Analysis of seeds (a food source for beach mice) collected in the
area revealed no TCDD's (at | ppt detection level); therefore. another route of
contamination was suggested. Since the beach mouse spends as much as 50 percent
of its time grooming, investigators postulated that the soil adhering to'the fur of the
mice as they move to and from their burrows was being ingested. As a test of this
hypothesis, a dozen beach mice were dusted 10 times over a 28-day period with
alumina gel containing TCDD's. Analysis of pooled samples of liver tissue from
controls indicated concentrations of TCDD’s of less than 8 ppt (detection limit),
whereas concentrations in samples of tissue from the dusted mice reached 125 ppt.

Further analysis was done on samples of liver tissue from beach mice collected
from Grid | of TA C-52A. A composite sample of male and female liver tissue
contained TCDD’s at levels of 520 ppt, and a composite sample of male tissue
contained 1300:ppt. In contrast, the liver tissue of mice collected from control field
sites contained . TCDD's in concentrations ranging from 20 ppt (male and female
composite) to 83 ppt (female composite). Air Force researchers concluded that
although bioaccumulation was evident. there were no data to support
biomagnification because the levels of TCDD's in the liver tissue of beach mice
were in general no greater than levels found in the soil on Grid 1 (ranging from <10
to 1500 ppt).

In evaluation of this Air Force studv Commoner and Scott {1976) again reached
a different conclusion. Because dioxin concentrations in the pooled liver sampies
represented an nverage value for the mice. they believed that this value should be
compared with average value for TCDD's in the soil of Grid 1. which was 339 ppt.
They concluded that biomagnification was evidenced by the significantly higher
levels of TCDD's in mouse liver than in soil..

Analysis for. TCDD's in the six-lined racerunner, a lizard found in the area.
showed concentrations of 360 ppt in a pooled sample of viscera tissue and 370 ppt
in a pooled sample of tissue from the trunks of specimens captured in TA C-52A.

" Specimens captured at a control site showed concentrations of TCDD’s less than

50 ppt (detection limit).

Early studies of aquatic specimens obtained from ponds and streams associated
with TA C-52A showed no TCDD's at a detection limit of less than 10 ppt (Young
1974). In further studies, however, three fish species showed detectable (ppt) levels
of TCDD’s (Young, Thalken, and Ward 1975). Pooled samples of skin, gonads.
muscle. and gut from a species of bluegill, Lepomis puntaius, contained 4, 18, 4,
and 85 ppt TCDD's, respectively. All of these specimens were obtained from the
Grid | pond on TA C-52A, where bluegill was at the top of the food chain. Two
other fish species, Notropis lypselopterus (sailfin shiner) and Gambusia affinis
(mosquito fish), also showed 12 ppt of TCDD's. These specimens were collected
from Trout Creek. a stream draining Grid 1. (Mosquito fish samples consisted of
bodies minus heads, tails, and viscera, whereas shiner samples consisted of gut.)
Inspection of gut contents of Lepomis specimens from Trout Creek showed that
the food source of this fish consisted mostly of terrestrial insects. The source of the
TCDD’s was not identified, however.

In another Air Force study, tests were done on 22 biological samples from
TA CS52A and 6 samples (all fish) from the pond at the hardstand-7 loading area
designated as HS-7 (Bartleson, Harrison. and Morgan 1975). A composite of
whole bodies of 20 mosquito fish Gambusia collected from the HS-7 pond and 600
feet downstream showed a concentration of 150 ppt TCDD's. Liver samples from
six small sunfish from the HS-7 pond also showed 150 ppt TCDD's. whereas
samples of the livers and fat of 12 medium-sized sunfish from the HS-7 pond
showed concentrations of 0.74 ppb. Because the solubility of 2,3,7,8-TCDD in
water is far below these levels (0.2 ppb), the data seem to indicate biomagnification
in addition to bicaccumulation. The stream that drains the HS-7 pond flows north
into a larger pond known as Beaver Pond. Composite samples of four whole large
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fish from Beaver Pond showed a concentration of 14 ppt TCDD’s. The livers of 2§
large fish and fillets of § large fish from Beaver Pond showed no TCDDs at a
detection limit of 5 ppt. A followup study conducted from 1976 to 1978 showed that
TCDD's were present in turtle fat and beach mouse liver and skin (Harrison,
Miller, and Crews 1979).

In the same study, samples obtained from deer, meadowlark, dove, opposum.
rabbit, grasshopper. six-lined racerunner, Sparrow. and miscellaneous insects from
TA C-52A were analyzed for TCDD’s. TCDD's were detected in the livers and
stomach contents of all of the birds. One composite sample of meadowlark livers
contained 1020 ppt TCDD?’s, the highest level found in all samples. No TCDD'
were detected in samples from deer. oppossum, or grasshopper. The sample from
miscellaneous insects contained 40 ppt TCDD's. and the composite sample from
racerunners. 430 ppt TCDD. The authors concluded that this study demonstrated
bioaccumulation. The data also indicate that biomagnification may have occurred.
Commoner and Scott (1976b) point out that the average concentration of TCDD
in soil from TA C-52A was 46 ppt.lt should also be noted that the composite insect
sample most likely included insects that are eaten by the birds. In all cases the
concentration of TCDD's in animal liver samples was greater than thatin the insect
sample. an indication of the possibility of biomagnification. Because none of the
Air Force studies analyzed for TCDD' in a series of trophic levels.
biomagnification was not clearly demonstrated. :

Woolson and Ensor (1972) analyzed tissues from 19 bald eagles collected in
various regions of the country in an effort to determine whether dioxins were
present at the top of a food chain. At a detection limit of 50 ppb. no dioxins were
found. : .

Another study failed to show dioxin contamination in tissues of Maine fish and
birds (Zitco, Hutzinger. and Choi 1972).

In a similar study 45 herring gulleggs and pooled samples of sea lion blubberand
liver were analyzed for dioxins and various other substances (Bowes et al. 1973).
Analysis by gas chromatography with electron capture and high-resolution mass
spectrophotometry revealed no dioxins.

Fish and crustaceans collected in 1970 from South Vietnam were analyzed for _

TCDD's in an effort to determine whether the spraying of Herbicide Orange had
led to accumulation of TCDD’s in the environment {Baughman and Meselson
1973). Samples of carp. catfish. river prawn. croaker. and prawn were collected
from interior rivers and along the seacoast of South Vietnam and were immediately
frozen in solid CO0.. Butterfish collected at Cape Cod. Massachusetts. were
analyzed as controls. Samples of fish from the Dong Nai River (catfish and carp)
showed the highest levels of TCDDs, ranging from 320 1o 1020 ppt. Samples of
catfish and river prawn from the Saigon River showed levels ranging from 341089
ppt. Samples of croaker and prawn collected along the seacoast showed levels of 14
and 110 ppm of TCDD's. whereas in samples of butterfish from Cape Cod the
mean concentration of TCDD’s was under 3 ppt (detection limit). The authors
concluded that TCDD's had possibly accumaulated to significant environmental
levels in some food chains in South Vietnam. . :

Other investigators have studied the accumulation of TCDD's in mountain
beavers after normal application of a butylester of2.4-D and 2.4.5-T to brushfields
in western Oregon (Newton and Snyder 1978). They reported that the home range
of the mountain beavers was small and that among all animals collected inside the
treatment areas the home ranges centered at Jeast 300 feet from the edge of the
treatment area. Thus their food supplies. consisting primarily of sword fern. vine
maple. and salmonberry. had definitely been exposed to the herbicide. Analysis of
11 livers from the beavers showed no TCDD’s in 10 of the samples at detection
limits of 3 to 17 ppt. One sample was questionable: the concentratibn was

" calculated at 3 ppt TCDD's.
Investigators in another study analyzed milk from cows that grazed on pasture
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and drank from ponds that had received applications of 2.4.5-T (Getzendaner,
Mahle. and Higgins 1977). Sample collection ranged from 5 days to 48 moqths
after application: 14 samples were collected within 1 year atter application.
Application rates ranged from | to 3 pounds per acre. Milk purc!\ased from a
supermarket was used as the control. The control samples contained levels of
TCDD's ranging from nondetectable to | ppt. No milk samples from cows grazing
on treated pasture contained levels of TCDD’s above | ppt. '

In a similar study. milk samples were collected throughout the Seveso area just
after the ICMESA accident occurred (Fanelli et al. 1980). The samples were
analvzed for TCDDs by GC-MS methods. Results are givenin Table 54. Exgure §6
shov}s the sites where the milk samples were collected. I?ioxin levels were hx;hest in
samples from farms close to the ICMESA piant. The high levels ofTCDD s found
in the milk samples strongly suggest that human exposure via oral intake must ha_ve
occurred after the accident through consumption of dairy products. A milk
monitoring program that has been sampling milk from outside Zone R since 1978
no longer detects TCDD’ in any of the samples.

Three research teams have analyzed fat from cattle that had grazed on land
where 2.4.5-T herbicides were applied. In one study. five of eight samples.collected
from the Texas A & M Universiiv Range Science Department in Mertzon. Texas.
showed the possible presence of TCDD's at low ppt levels when analyzed by gas
chromatography low-resolution mass spectrometry (Kocher et al. 1978).

TABLE 54. TCDD LEVELS IN MILK SAMPLES COLLECTED NEAR SEVESO
IN JULY-AUGUST 19762

TCDD concentration (ng/liter)

Map number® Date of collection {ppt)
1 7/28 . 76
2 7/28 . 7919

8/2 5128

/10 2483

3 7/28 . ) 469
8/2 : 1593

8710 496

4 g/10 1000
5 7/29 116
6 7/29 59
7 8/3 . 80
8 8,3 94
9 7/27 180
8/3 75

10 8/5 <40

a;Source: Fanelli et al. 1980.
b—Locations shown in Figure 66.
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Figure 66. Location of farms near Seveso at which cow’s milk samples
were collected for TCDD analysis in 1976 (July-August}.

Source: Fanelli et al. 1980.

Apparent TCDD concentrations ranged from 4 to 15 ppt at detection limits
ranging from 3 to 6 ppt. In the second study. 11 of 14 samples analvzed contained
TCDD's (Meselson. O'Keefe, and Baughman 1978). The four highest ievels
reported were 12, 20, 24. and 70 ppt TCDD. In the third study. Solch et al. (1978.
1980) detected TCDD’s in 13 of 102 samples of beef fat at levels ranging from 1010
54 ppt. )

Shadoff and co-workers could find no evidence that TCDD’s are
bioconcentrated in the fat of cattle (Shadoff et al. 1977). The animals were fed
ronnel insecticide contaminated with trace amounts of TCDD's for 147 days.
Sample cleanup was extensive 1o permit iow-level detection of the dioxin. Analysis
was by combined gas chromatography: mass spectrometry (both high and low
resolution). No TCDD's were detected at a lower detection limit of 5 to 10 ppt.

Samples of human milk obtained from women living in areas where 2.4.5-T is
used have also been analyzed for dioxins. In one study, four of eight samples were
reporied to contain about | ppt TCDD's (Meselson. O'Keefe. and Baughthan
1978). In a subsequent study. no evidence of 2,3,7.8-TCDD contamination was
found in 103, samples of human milk collected in western states (Chemical
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Model ecosystems have been developed in aquariums to study the
pioaccumulation and concentration of several pesticides including TCDD's
(Matsumura and Benezet 1973). Concentration factors for TCDD’s calculated -
from these studies were: ) ’ ’

Daphnia: 2198 Mosquito larvae: 2846
Ostracoda: 107 Northernbrook silverside fish: 54

The authors concluded that the biological and physical characteristics of
organisms played an important role in the bioaccumulation and concentration of
TCDD's and the other pesticides studied. They also indicated that because of the
low solubility of TCDD’s in water and liquids and their low partition coefficientin
liquids; TCDD’s are not likely to accumulate in biological systems as readily as
DDT.: : :

Anoither aquatic study involved a recirculating static model ecosystem in which
tish were separated from all the other organisms (algae. snails. daphnia) by a
screened partition (Yockim, Isensee. and Jones 1978). In this study *C-TCDD was
added to 400 g of Metapeake silt loam clay to yield TCDD’s at a concentration of
0.1 ppm. Treated soils were placed in the large chambers of the ecosystem tanks and
flocded with 16 | of water. One day after the water addition. all organisms except
the catfish were added. Samples of organisms and water were collected on days 1.3,
7.15.and 32. On day 15 a second group of 15 mosquito fish was added. On day 32
all organisms remaining were collected and counted. Also on day 32, nine channel
catfish were added to the large chambers of the tanks containing the soil. Catfish
were collected 1. 3.7.and 15 days later. Of the two collected on each dav. one was
sacrificed for analysis and one was placed in untreated water.

Bioaccumulation ratios (tissue concentration of TCDDs divided by water
concentration) for the algae ranged from 6 to 2083. the maximum exhibited after 7
davs. Bioaccumulation ratios for the snails ranged from 735 to 3731. with the
maximum at 15 days. The ratios in daphnia ranged from 1762 to 7125, with the
maximum at 7 days. The accumulation ratios in the mosquito fish ranged from 676
at day |1 to 4875 after 7 days. All mosquito fish were dead after 1S days. and their .
tissues showed an average of 72 ppb TCDD’s. No bioaccumulation ratios were
calculated for the catfish. but levels of TCDD's in the tissues ranged from 0.9 ppt
after day 1 10 5.9 ppt after day 15. By day 32 of exposure, all catfish had died. The
average concentration of TCDD's in the tissue at this time was 4.4 ppb.

1t was concluded that under normal use of 2.4,5-T. concentration of TCDD's in
sediments of natural water bodies would probably be 10* to 10° times lower than
the concentration used in this experiment, and although the TCDD’s could be a
potential environmental hazard, the magnitude of the hazard would depend on,
biological availability and persistence in the aquatic ecosystem under conditions of
normal use.

In; previously mentioned studies with microagroecosystems, earthworms
contdined 0.2 and 0.3 ppt 2.3.7.8-TCDD and/ or breakdown products of TCDD's
following two silvex applications to soil (Nash and Beall 1978). The silvex
contained 44 ppb TCDD?s. '

Another study not yet completed concerns the possible accumulation of dioxins
in vegetation and earthworms in turf and sod of areas having a history of silvex
and.or 2.4-D applications (Hanna and Goldberg. n.d.).

Isensee and Jones (1975) performed three experiments using algae. duckweed,
snails, mosquito fish. daphnia, channel catfish and other organisms. Radiolabeled
dioxin (*C-TCDD) was adsorbed to two types of soil, which were then placed in
glass aquariums and covered with water. One day later, daphnia. algae. snails,and

various diatoms. protozoa, and rotifers were added. In one experiment duckweed

plants were also added on the second day. After 30 days, some daphnia were
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analyzed and two mosquito fish were added to each tank. Three days later, 4,
organisms were harvested: in Experiments Il and 111 two fingerling channe] catfis
were added to each tank and exposed for 6 davs. At the conclusion of tach
experiment the concentrations of “C-TCDD in the water and in the Organism,
were determined and the concentration factors calculated. Table 5

soil application rates in eac

h experiment and type of soil used.

S Summarize,

TABLE 55. SOIL APPLICATION RATES AND REPLICATIONS:

Total '“C-TCDD

Type of soil® and amount Final

concentrations
added per tank of “C-TCDD added of “C-TCDD No. of
{ug) (9} {ppm)© replicates
Experiment |
149 L-20 7.45 3
) L-20 0.00 1
Experiment II
63 L-20 317 2
63 L-20 + M-100 -0.53 2
63 L-20 + M-200 0.29 2
63 L-20 + M-400 0.15 2
0 L-20 0.00 2.
Experiment Iit
10 M-100 0.10 2
1 M-100 0.01 2
0.1 M-100 0.001 2
0.01 M-100 0.0001 2
o] M-100 0.00 2 .

a—Isensee and Jones 1975, }

b—L = Laketand sandy loam; M =
1C-TCDD. then dry-mixed with

c—Soil concentrations based on to

Metapeake silt loam. In Experiment It L was first treated with
M in treatment tanks.

tal quantity of soil in tanks.

At soil concentrations as Jow as 0.1 ppb. “C-TCDD was leached into the water
and accumulated in the organisms. Bioaccumulation factors” at this soil
concentration and a water concentration of 0.05 ppt were 2.000 foralgae. 4.000 for
duckweed. 24.000 for snails, 48.000 for daphnia, 24.000 for mosquito fish, and

- corresponding to concentrations of 0. 1.0.2.1.2.2.4. and 0.1 ppb
of “C-TCDD in the tissues, Although so

me biomagnification waj evident, results
were highly variable, The differences in bioaccumulation factors found in this
study relative to those of Yockim et al. (1978) were attributed 10 svstem design.
differences in the organisms, and the fact that bioaccumulation factors in the other
study were based on fresh weight whereas those in this study were based on dry
weight. :

The authors conclude that since some bioaccumulation r

high (as compared with those observed w
and mosquito fish. the potential of TC
considerable. They further project. how

atios were relatively
ith other pesticides), especially in daphnia
DD to accumulate in the environment is

‘ever. that at suggested application fftes of
2.4.5-T. concentrations of TCDD's in the soil would probably not result in

accumulation in biological systems unless erosion or runoff from recently spraved
areas is discharged 1o a small body of water (e.g.. a pond).
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Dow Chemical Company reported in 1978 on a series of studies to determine
whether dioxins are present in the Tittabawassee River. into which Dow discharges
treated wastes. In one study, rainbow trout were placed in. cages at various
locations above and below the Dow Midland plant. in a tertiary effluent stream,
and in clear well water. Five of six fish placed in the tertiary effluent stream showed
levels of TCD D ranging from 0.210 0.05 ppb. Analysis of whole fish exposed for
30 days at a point 6 miles downstream of the effluent discharge showed
concentrations of 0.01 and 0.02 ppb TCDD’s. Analysis of whole fish from the
tertiary effluent showed levels ranging from 0.05 1o 0.07 ppb.

In a laboratory experiment with 3C-2.3,7,8-TCDD. Dow (1978) determined
that the bioconcentration factor in rainbow trout was about 6600. Dow also
analyzed native catfish taken randomly from various locations in the
Tittabawassee River and tributaries. The analyses showed levels of TCDD’s
ranging from 0.07 to 0.23 ppb. levels of OCDD from 0.04 t0 0.15 ppb. and one
sample with 0.09 ppb of hexa-CDD. Highest levels of TCDD’s and OCDD were
found in fish collected from the Tittabawassee at points approximatety | to 2 miles
downstream from Dow. Dow noted that caustic digestion used in sample
preparation may have degraded octa-. and hexachlorodioxins. No other fish
analvzed contained detectable levels of TCDD's (Dow Chemical Company 1978).

Subsequent to the Dow studies. the U.S. EP A colleted and analyzed fish samples
from the Tittabawassee, Grand. and Saginaw Rivers in Michigan (Harless 1980).
TCDD's were found in 26 of 35 samples (74 percent) at levels ranging from 4 10 690
ppt. Catfish and carp contained the highest concentrations. while perch and bass
had the lowest. Additional information concerning dioxin in fish from different
sources can be found on pages 175 and 178.

Accumulation in Plants

Because dioxins are sometimes used in herbicides applied on and near areas
where food plants may be growing, it is important to determine whether the dioxins
may be incorporated into the plants. Thus far. few studies have been done to
determine whether dioxins might accumulate in plants. In the few studies that have
considered this question, results seem to indicate that very small amounts
are accumulated in plants.

Kearney et al. (1973a) studied the uptake of DCDD’ and TCDD?’s from soil by
sovbeans and oats. Soil applications of *C-DCDD (0.10 ppm) and “C-TCDD
(0.06 ppm) were made. and a maximum of 0.15 percent of the dioxins was detected
in the above-ground portion of the oats and soybeans. No dioxins were found in the
grains harvested at maturitv. Application of a solution of Tween 80 (a surfactant)
and TCDD’s or DCDD's to the leaves of young oat and soybean plants showed no
translocation to other plant parts after 21 days.

Studies of the absorption and transportation of TCDD bv plants in the
contaminated area near Seveso have been reported (Cocucci et al. 1979). Samples
of fruits. new leaves. and. in some cases. twigs and cork were taken from various
types of fruit trees a vear after the dioxin contamination occurred. TCDD’s were

‘found in all samples atug, kg levels. Concentrations in the leaves were 3 to S times
higher than in the fruits. which had the lowest concentrtions. Levels in the cork’

samples were generally higher than in the leaves. but not as high as in the twigs. The
findings show that the dioxin is translocated from the soil by plants in newly
formed organs and suggest that the lower concentrations in fruits and leaves may
be due to some form of elimination such as transpiration or ultraviolet
photodegradation. The latter pOSSlblllt\‘ would agree with the photolysis results
reported by Crosby and Wong in 1977,

Cocucci and co-workers also examined specimens of garden plants such as the
carrot, potato, onion. and narcissus. Again ug:kglevels of TCDD's were found. In
all plants, the new aerial portions appeared to contain less dioxin than the
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underground portions. Concentrations of TCDD's differed in the inner and outer
portions of potato tubers and carrot taproots: the variation was attributed 1o the
prevalence of conductive tissues in these plant parts. The authors again suggested
that the reiatively low concentrations in the aerial parts of these garden plants were
due to an elimination process such as transpiration or photodegradation, of
possibly to metabolism of the dioxin by the plants. The elimination hypothesis wa,
supported by the further observation that when contaminated plants were
transplanted in unpolluted soil. the dioxin content disappeared.

Young et al. (1976) used specially designed growth boxes-to study the uptake of
“C-TCDD by Sorghum vulgave plants. After placing Herbicide Orange
containing 14 ppm *C-TCDD under the soil in the growth boxes. 100 plants were
grown for 64 days. After 64 davs the plants were harvested. extracted with hexane,
and analyzed for “C-TCDD. Some plant samples were also analvzed for
C-TCDD before hexane extraction by combustion and collection of the CO.,
Anaylsis before extraction showed a concentration of about 430 ppt *C-TCDDin
the plant tissue. After hexane extraction. the concentration of HC-TCDD in the
plant tissue was reported as being not significantly reduced. Younget al. concluded
that the relatively high +C activity in the plant tissue could have been due 1o the
presence of |) nonhexane-soluble TCDD. 2) a soil biodegradation product of
TCDD's that was taken up. 3) a metabolic breakdown product of TCDD's found
after plant uptake of the TCDD's, or 4) a contaminant in the original #*C-TCDD
stock solution that was taken up by the plant. '

As mentioned elsewhere. cancentration of *C-TCDD in algae and duckweed

has been observed. Bioaccumulation factors were 2000 and 4000. respectively
(Isensee and Jones 1975). '
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NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION

FILE _
P73 ROBERT BERETSKY, HSMS IV, BUREAU OF PLANNING AND ASSESSMENT
FROM B
HUMMEL CHEMICAL COMPANY, NEWARK, ESSEX COUNTY
SUBJECT

The writer spoke with Mr. Bernard Shoen of the Hummel Chemical Company
concerning their facility in Newark, Essex County.

According to Mr. Shoen, the company was' located at 185 Foundry St., in
Newark but has not operated at the site for approximately 25 years. Mr.
Shoen stated the company may have leased building #18 but he was not
certain. He also stated that approximately 90% of the operation at the
Newark facility consisted of warehousing.

The writer also spoke with officials of the Norpak/KEM Realty Company which
had owned the property in the mid 1960's. According to Mr. Corasi of

Norpak, Hummel Chemical did lease property at 185 Foundry St., but they
could not find any records stating what buildings Hummel may have occupied.
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ME Mo NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION
TO FILE DATE 480 % | d3s

. 3 ‘ - *
FROM ROBERT BERETSKY.E%SMS 1V, BUREAU OF PLANNING AND ASSESSMENT

SUBJECT HUMMEL CHEMICAL COMPANY, NEWARK, ESSEX COUNTY

On 9/8/87, the writer spoke with Chief Busini of the Newark Fire Department
concerning the subject facility. Chief Busini stated he spoke with fire
inspectors who investigate the Foundry Street area but none of them have
been with the fire department long enough to remember Hummel Chemical.
Chief Busini then referred the writer to Newark Fire Department Engine 16
(201/733-7461) who are first responders to many fires. The writer spoke
with Mr. Mertz of Engine 16 who stated he remembers Hummel Chemical being
in the Foundry Street complex but does not know what buildings they
occupied. Mr. Mertz also stated they responded to numerous fires and
chemical spill incidents at the Foundry St. complex but he does not
remember if any were at the Hummel Chemical facility.
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Ferruary 6, 1982

Dr. ramsey Christian
Cumnpliance Officer
Harmich and Metuchen ko
Suuth Plainfiezld, Kew Je

Dezar Cr. Christian:

ncicsed pleese find a copy of our report on Hummel
Crierical Comzany, Inc. It contains a brief description
of the plant_as well as an account of the two accidents
which occurreéd in December of 1981. Thers are &iso re-.
cormauendations included in the report, although they do
not cover all arses of concern.

" m

hndrew Rowland, an Occupational Hezlth Specialist
in our Program, will be contacting you to arrance health
and safety training for your employees. We appreciate
your cooperation and concern in this matter.

Sincerely,

Jerry ROseman
Program Specialist 1I1
Occupational Health Program

JR/jmc

C AHethment C-l
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SeOTION 1 - INPRODUCTION

Cllowing is a report which ciscusses thres site visits condacted
et Hummel Chamical Carpany durinc Decamber of 1981. Also included are
';r&c;rnenﬁations recarding engineering controls, work practices and
é_n;ployc-e education aim2d at re—ciuéing potentially hazardous occupatiof.al
exposares at the plant.

Hanmmel Chzrical Canpany, Incorporated, is presently located in South
Plainiield, NKew Jersey. Previously theAplant was located in Newark, New
gerszav, The warehouse at the Sbuth Plainfizsld site is approxirately

22,000 sz.are Jest in size, Kummel erploys betw:z2n 15 and 20 pecple. The

ourpany oorerates primarily as a chamical whelesaler; that is, a nunber of
differant chericals are bought in relatively large quantities and are
subsarantly reseld in smellier anounts, often with little or no proressing.

Somstimes, however, Huwel Chemical mixes, sifte, screzns, mi

-
n
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reacts chemicals in order to produce a desired product. The greztest .

motential for hazardous occupational exposurss exists during

SECTION TI - EACHGROUND
Bumel Chemical Company, Incorporated, is a small chemical wholesaler
which encaces in chemical processing to a limited degree. Most of the
processing.is mixing, milling and screening a variety of materials. A
small percentage of production involves reacting chemicals such as
hexa:ﬁlorohenzene, hydrazine and others no produce contracted campounds.
There are a number of toxic chemicals on site at Humel Chen‘&cal.

Many of these pose a serious fire and/or explosion hazard as is evidenced

by ths history of such incidents at the South Plzinfield Plant. Since
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and one exploziun reported,  Most of the fires seam to be zeaociated with
similar causal conditions. Trhere are many choricals in the plant that
are strong oxidizers. Thess include potassium nitrate, sodjium nitrate

and armonium verchlcrate, amnong others. Humel also stores & narber of

orzanic chzmicale, which can act as fuels.

J

The fire and 'explcosion hazarcs
arise when an oxidizer cumes in contact with a.fuel in the presence of

: spark, flame or some other ignition source. At H'-;-“:n\el; it appsars that
~any of the fires siarted in these arcas of the plant where the milling,
Tixing or screening of oxidizing raterials are perfomed.

The two most recent accidents at the plant occurred on 12/1/81, and
<n 12/3/61. On 12/1/81 there was a fire at Humel Chemical Company in
which one enplovee was injured. Two days later therg was an explosion at. .
“he plant. No one was injured in the seconé accident, althrough pacts of
the buiic’.ing suf fered significant structural damage. -AcoOraing to South
Tlainfi2ld Fire Chief John Cotone, the fire dzrartment is da—_velq)pi_n
recnmendations for Suw.mel Chamical to reduce the potential fire and
explesion risks at the plant.

The O:cupational' Health Program was made aware of the situation at Hurmel
Chemdcal Cuipany by Robert Kunze, Middleséx County Occupztional Health Inspector.
Mr. Kunze and the South Plainfield Fire Department, as well as the New Jersey.

b .
[epartment of Environmental Protection's Ha:ard Manacement Unit, responded to
ooth accidents, .

I-.ccording‘to copany statements the operation that was being perforned at
the time of the 12/1 fire involved the screening of a praduct called SDR. SDR
is a fnixture of potaséium nitrate, charccal and sulfur. Rausey Christian, the

fium's coepliance officer, inforwd us on our first visit to the plant on 12/10/t
’ ]

t3.at the exact czuse of the fire was urknomn; however, he felt that during

the s.reening prosess a rore active mixture than the one they wore attempting

to jawiuce ray have iradvertently formed. It was this "active mixture”

-2- C-3
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concrete floor., On 1273781, Humel Chermical

U

the stoel rinted Graos acoss th

Curpany was asain the scene of an accident. This time an explesion occurred
&s the r=sdlt of & r=action botwzen chlorodinitroberizene ancé ethylene glycol,
which was b-ing carried out in a 150 callion stainless stcel acketed rzactor.

The raterial produced by the reaction of thzse two chemicals was dinitro-

renoxyethanol, e plasticizer used in rocket motor fuel. Acain, Hummel

representatives stated that they haé been unable to discover the reasons for
the accident.
SECTION 1I1 - DESCRIPTION OF PLANT OPERATIONS AND HAZLRDS

The fire that oocurred on 12/1/81 started in the "pit area" of the
plant. Two tymes of oosretions are carrieé out in the pit arezz - milling and
scresninz/sifting., Both proccsses are similar in that a pwiered or
crysgtaliine raw ratzrial is poured through a scresn in the fiaor of the
vpper level in the area. It then passes throush a cloth tibe before entering
either the milling or screening/siiting machinery. After pr'_c-;—s;i.ng, the,
refineé peaxiuct is coll -cted in fiber drums which are then staledé and
prepaered for shiprent.

On 12/10/81 and 12/21/81 I, along with Middlesex County Health Inspecﬁor
Robert Kunze, identified a number of potentially hazardous conditions at the
plant. There was inhalation hazard posed by high concentrations of dust in e
the air of the pit area. We also experienced irritation to the skin, ey.es and |
mucous membranes by certain chemicals (eg. potassium nitrate). There is also
a potential risk of fire and/o: explosion if high concentratg"o_ns of oxidizers
in the room air come into contact with a "fuel” in the presence of ignition
source. In addition, there were potential health hazards associated with
tigh noise levels and by the storage and handling of highly toxic and, in

sune Cc3ses, carcinogenic chemicals,

3- 0y
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Or. 12/21/%21, Axrmel Chamical Comany was eniodec irn the milling of
Dare potassium nitrate using the prossss dascribed aoove., Two enployezs,

one on the uppsr level and the other in the pit arcs, were responsible {of

[

the coeration Zzing performed. As the &rployese on the uctzer level slit

omzn the bags of powdersd potassium nitrate and poured it through the
screen in the fioor, laras clouds of dust were evolved. As the potassium
nitrate pzssed from the cloth tube into the milling rachine clouds of

dust acain esczped into the workroom air. Finally, on the floor of the

it arca where the seconé employez stood with the fiber drums to be filleg,

P
lzrce cuantities of Gust covered the floor and contaminat=d the entire zica.

A1l w3lking - wirking surfaces were coatad with dust. BLth Fobert Kunze
and I  experienced couching ané choking and a burming sansation to the

>

sxin, due to ths concentration of potassium nitrats Aust in the air. We
irg the operation fram ths warehouse where a nurber of highly

o
tixic orcanic chemicals are stored. That the dust wzs present in the

warzhouse as well as the pit area is a source of concern. \

SECTION IV - REOOMMENDATIONS

We feel that the employees at Hummel Chemical Company face a
potentially hazzrdous situation. This judgement is based on the following
factors: (1) A history of fires at Hunmel Chemical Camcany; (2) Poor e
. worrpractices and housc e=ping at the South Plainfield élant;‘ (3) High dust
concentfations in the pit area of the plant which may pose a health hazard
as well as a fire hazard; (4) Brmployee exposure to high.poise ‘levels;

(5) The lack of adequate ventilation or other engineering controls as a
imechanism for reducing dust levels; (6) The lack of protective equipment

worn by employess; and (7) The lack of effective worker education at Hummel

Clrmical Corpany.

It is honed that the following recumnendztions, when irplemented, will

-3- C-§ o } -
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Yieiin bO pinbvies the bealth znd safe=ty hacards idod by oo, tlvoos at

Fiomel Chemical Cam.any. These recamendations ao not reres=nt a

final or a g.rehensive t-flu.'t at correcting all the problis discussed &

in this reoort. Eamel Chamiczl Cumpany should work with a gualified

ventilation engineer in order to develop encincering contrcls bzsed on

the recormendations made in this section. Only with the help and

cwpezration of Hummel Chemical Corpas Tany can we completely o s>:1iress and

correct the wide range of hzalth and safety oroblems which exist at the

plant.

(1) In order tc rinirize Just syposure to emplcyvess whe are pouring
chemicals through the grating in the floor of the c.oer lovel
of the pit area, a portakle canscoy-type encicsure errangenent
should b2 usad to encleose the floor screemfng. The hood should -
irn*}uﬁxc a slot into which a knife blade is mounted and which »
would be used to slit open the bacs of material.

(2) Corzideration should be given to replacing the cloth tube used
during milling operations with tubing material that would not
retain larce amounts of dust. This raterizl, o ssmly plastié;\

should form a dust tight seal with any eJuipment it feeds into.

(3) Another source of high dust exposure occurs as the material
rasses fram the milling machinery into drums. There are a

nurber of different types of drum hoods corinected to a local .
exhaust system leading to a bag house which would be appropriate.

(4) 1In corsultation with a ventilation engineer it might prove
frasible to design a ventilation system whlch encloses the entire
milling and drum~-filling operation. We could work with Hurmel in
contacting a consultant and in d@signing an accépt_able system.

(5) Drums should be made of materials that are flame resistant. To
prevent the build-up of static electrical charges, drums, especially
those with metal or plastic rire, should not be draaged across the
workroam floor. A handtruck could be used to move the drums.

* Enclosed find copies of diacrams on tag filling and barrel filling o;x‘:rat.ioné
fram the "Industrial Ventilation Manual. Hop=fully those can serve as
1llustrations of the typ-s of 3-=igns which you could adapt.

= G0
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6)  All tools, including shoveis, usel in the pit arcea of the nlant
should be compcsed of non-sperking allovs such as bervllium or
copper. A listing of local manufactures of such tools is attached.

(7)  If 4he Portasifter will be used to sift matsrials directly into
drums, a casket of sume type must be used to provide a dust-proof
scal. 1In order to rrgin'Laviize dust exyosures to enployees engaged
ir pouring chzricals through the sifter a hood arrang=ment similar

to the one discuss=d in (1) of this section could be used.
(8) Erployees whe work in the pit area performing milling and sifting
p=rations should wezr approved NIOSH respirators equipped with
the promer filtsring medium. They should also wear gloves and

Troiective vicsles. Tne hzalth depertrent can provide a listing

lon should be corducted et Kumnel Chamdcal Company

o
(1
'!:4
-
s
‘e
L)
W\

ering such issues as exposure to toxic substances, the risk
f fire and explcsion in the pit area, the importance of personal
protective ezuipient and other relevant togics.

and deal primarily

The above recummendations are by nc mcans e
with the fire ané explosion risks which exist at the plant, k-F‘urther ~
investigation and discussion need to be conducted with representatives of
Humel Chemical Campany in ordex.' to effectively aidress same of the other

potential health and safety probizms faced by Huimel employees.

-€- Q:l
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State of New Jersey
OFFICE OF ADMINISTRATIVE LAW

IN THE MATTER OF: ) INITIAL DECISION
HUMMEL CHEMICAL COMPANY, INC. ) OAL DKT. NO. EWR 5849-79

APPEARANCES:

Richard A. Ragsdale, Esq. for Petitioner. o
Rebeces Fields, D.A.G. for Respondent Agency

BEFORE THE HONORABLE SOLOMON METZGER, A.L.J.:

This matter arises out of the administrative order and rnotice of intent to
assess a civil administrative penalty issued to Humme! Chemical Compeny by the Dlrector
~ of the Division of Water Resources (Agency) es a result of alleged violstions of the
New Jersey Water Pollution Control Act, N.J.S.A. 58:10A-1 et seqg., and regulstions -
promulgated thereunder. Petitionér requested a heering and the matxeé was transmitted
to the Office of Administrative Law as a contested case pursuant to N.J.S.A. 52:14F- -1, et
Sed. A heering was commenced on May 9, 1980, continued on May € and brought to
conclusion on May 29, 1880. The parties were permitted an opportumty to submit
proposed findings of fact and supplementary written argument, and the lest papers were
received and the record closed on June 24, 1980.

Petmoner is in the business of processing chemicals for resale. The Agency
asserted that as & result of its operations Petitioner had discharged chemical and other
pollutants into the ground and surface waters of the State in contravention of lew. It is
seeking to impose a $5,000 monetary penalty, and to require Petitioner to install
monitoring wells on its site so that effects upon ground water, if any, can be measured.
There is no dispute that Petxtloner came into essential compliance with the law in
December of 1979, when it connected its operations to the Middlesex County Sewerage
Authority system, and its discharges began to flow into and be processed through that

System. The Agency's position, however, is that if the facts are as it assertsi the
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~ potential hazards from prior unpermitted dischai . ‘ senalty, but:
a monitoring well program to assess the prior impact and to Die 2ffort,

Petitioner did not entirely deny its responsibility for the pollution found by the
Agency. It asserted as its major defenses however, that at least some of the
responsibility lay elsewhere and that the Division's testing procedures were not entirely
satisfactory and, thus presumably for both reesons, it ought not to be put to the expense
of installing a monitoring well system, nor should it be required to pay the full $5,000
penalty.

Petitioner made a number of preliminary legal arguments in opposition to thet

part of the Agency's order requiring monitoring wells. These positions are independent of
any factuel development of the case and if founded would be generally dispositive of thet
part of the matter in this forum. These arguments are treated here initislly under Psrt I

of the opinion.

The monitoring well requirement is set forth at peragraph 17 of the Divisi‘o(;‘s
order as follows:

Within sixty (60) dsys of receipt of this Order, Hummel Chemical
shell obtain the Division's approvsl of & plan for the instaliztion of
moritoring wells to determine the extent of ground weter contami-
nation beneath the Hummel Chemical site caused by the &foreseid
discharges, install wells in accordsnce with the approved plan,
collect ground water samples from said wells, have said semples
analyzed by & qualified laboratory for all chemical substances thet
have been used and produced by Hummel Chemical at said site, and
submit the results of said analysis to the Division, Hummel
Chemical shall provide the Division with access to said wells for
sampling and shall further provide the Division with adequate
notice to ellow the Division to collect duplicate samples at all
times that Hummel Chemical samples said wells, s

Petitioner's opposition to fhe monitoring well requirement rests on two basic
erguments. Firstly, it argues that the Agency is without authority to impose such a
requirement both because enforcement provisions of the Water Pollution Control Act,
Supra, do not authorize it, nor could it as this amounts to injunctive relief, available only
through the courts. Secondly, and in the alternative it urges, that in failing to edopt some
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Fcllowing the chemical anelysis of these discharges, a letter was sent to'
Petitioner on Februery 24, 1977 informing it that it was operating without required
permits, under the Permit to Locate Program, N.J.S.A. 58:10-17, et seq., sce note 1, and
that plans end specifications must be filed within thirty days of receipt of the letter.
Mr. Maack testified that Petitioner through its attorney Richerd Ragsdale, first contacted
him on April 4, 1977 requesting a weiver from permit requiréments, if Petitioner agreed
to tie into the Middlesex County sanitary sewer system. Mr. Meack testified that he
informegd Mr.vRagsd'ale that such a waiver could be obtaincd if Petitioner did actually tie
into the sewer system. However, as of September 24, 1879, the dete the administrative
order was issued, Petitioner had not made the necessary connections, The sewer

connection was not completed until December of 1978.

Mr. Mageck testified that in the spring of 1979 the Agency received a
complaint concerning unpermitted discharges into a tributary of Bound Brook in the ares
of Petitioner's site and on June 20, 1979 inspectors were sent to the site. Photogrephs
admitted intc evidence (A-10¢, A-10h) show a watercourse behind Petitioneris property,
- described by the Agency as a tributary and by Petitioner es & ditch. There was no dispute
however, that this watercourse originated along Petitioner's common border with S'te‘cal
Deck, in all likelihood being fed by storm water runoff from Steel Deck's warshouse
building, and by ground weter. It then curved behind Petitioner's property, makings its
way to Bound Brook and eventuslly to the waters of the Reritan. Mr. Maack testified that
& water sempling wes taken in the tributary at the point of & discherge pipe, which though
not on Petitioner's property, was thought to be a discharge point for its chemice)
pollutants. He described the results of the laboratory analysis generally as being highly
polluted. These contained leed at & level of 2.5 ppm (fifty times greater than permiited
in surface waters, N.J.A.C. 7:9-4.4(a)(18)(ii)), concentrations of pesticides (which ere -
considered hazardous, N.J.A.C. 7:14-8.3, and for which there is no acceptiable minimum
level, N.J.A.C. 7:9-4.6(c)(2)(ii)), ammonia at 181 ppm (considered hazardous, N.J.A.C.
7:1E-1.3, Appendix B, and for which there is no minimally accepteable level in surfzcee
waters, N.J.S.A. 7:9-4.6(c)(2)ii)), COD at 609 ppm (acceptable range 20-40 ppm, supre),
and 167 ppm of BOD (for which & 90% treatment reduction is required before lt may be
discharged, N.J.A.C. 7:9-8.29),

Aftér receiving the report of his inspector at the scene Mr. Daniel Cutugno,
and the laboratory analysis of that day, Mr. Maack dicpatched Mr. Cutugno and
Mr. Charles Johnson on July 18, 1979 to conduct further investigations at Petitioner's site.

D-3
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Mr. Johnson then testified that on July 18, 1979, he observed the various

processing operations taking place throughout the main building. He described Petx-

tioner's milling and drying room operstions. He testified thet rmuch dust and powder were
in the air and on the floor as a result of Petitioner's milling operations, and this was
washed down and pumped out of the building into an unlined ditch to the west of
Petitioner's property, just across the Conreil tracks, and running approximately the length

of Petitioner's main building. He alsc testified that he inspected the drying room where

he saw a yellow powdered substance on the walls, on the floor and on the dryers. This
material wes also washed down and pumped out of thc building. This wash down was
directed to a pit behind the main building, from where it made its way through a pipe,
shown on Petitioner's plans (A-1), to the southern end of Petitioner's property, and off the

“property to the dischsrge pipe leéding into the tributary to Bound Brook where the

June 20, 1978 sampling had taken place. He also testified that lic cbserved a general area
where this yellow powder was being spilled on the ground behing the mein building. .

Mr. Johnson testified also concerning two underground holding tenks located in
the back of Petitioner's storage building. He testified that Dr. Schoen had explained to
him thet these again were for floor washdown and for any spills oceurring in the storage
building. The material would be stored in these tanks and then was suppased to settle out,

. KN

Mr. Johnson then inspected the discharge pipe, where Mr.:Cutugno had taken
his June 20, 1979 sample, On this date, however, he. testificd that & grayish—white liquid
was flowing out of the pipe at an approximate rate of "one-tenth of the flow of the entire

‘tributary.” He testified that there was dead vegetation along the benks both upstream
and downstream of the discharge and a grayish-white sediment lined the entire tributary.

- . f .

Three laboratory semples were taken during the Julyhls, 1879 inspoction

(A-10I). Sample C00304, taken from the drainsge ditch running perallel to Petitionor's
main building, indicated the presence of sodium at a level of 78.0 ppm, cyanide at
-184 ppm (approaches the 0.2 ppm standerd, 44 F.R. 43666, July 25, IQ'IQ) BOD at 63 pom
(for which & 90% outside reduction is required, supra), nitratcs at 44 ppm (10 ppm is the

- standard, N.J.A.C. 7:10-5.1,/40 C.F.R. 141.11(b)), and ammonie at 1.3 ppm (no acccptable

level, supra). Semple C-00307 was, according to Mr. Johnson taken from water directly m
front of the discharge pipe m the tributary leading to Bound Brook. It contained COD at
269 ppm (acceptable range 20-40 ppm, see supra), BOD at 171 ppm (90% reduction
required, supra), potassium at 475 ppm (no acceptable minimum level), caleium at

«»n NN
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-129 ppm (no acceptable minimal level), total dissolved solids (TDS) at 4168 ppm (meximum
level 500 ppm, N.J.A.C. 7:10-7.2(a)(2)) and nitrate 17.6 ppm. Sample C00510 wes taken™
from the holding tanks behind Petitioner's storege building. It showed COD at 172 ppm
(acceptable range 20-40 ppm, see supra), TDS at 1787 (maximum 500 ppm, supre), BOD
165 ppm (90% reduction required, see supre).

He charscterized many of these concentrations as extremely high and either

not generally occurring in surface waters, or not occurring at these levels.

Mr. Daniel Cutugno was called to clerify some of the testimony originally
-Rresented by Charles Maesck who testified concerning the June 20, 1972 inspection f;-om
reports and conversations with Mr. Cutugno. He explained the procedures used in taking
the June 20, 1979 samples, and how they were each preserved and mazintained prior to

delivery to the State Laboratory for ansalysis.

Mr. Cutugno also testified that a whitish-gray material up end down the
tributary in the area of the discharge pipe had a strong smell of ammoniz, that all the
vegetstion alongside the tributary in the ares of the discharge pipe wes dead, and that
generally the condition of the tributary was "very bad." He testified thet initially ﬁe\ had
visited the aree in response to & complaint egainst Petitioner's neighbor Ortho, however,

-

his investigation led him to Petitioner.

The Agency next pr‘esented Mr. William F. Althoff, a-geologist, in cherge of
ground wsater pollution anslysis in the Burcau of Ground Weter Menagement. His
testimony was directed to the monitoring well requirement in the Division's order. He
testified firstly as to the general geology of the ares, which he desdribed ec being made
(xp to a depth of sume fifty feet of stratified drift meterial which wes poorly sorted. end
thus, highly porous and permeable. He indicated that the water table wes relatively high,
and given the levels of chemicals and physical materials revealed by the laboratory
analysis, there wes reason to worry that there had been ground water pollution. He
testified that while surface water analysis wes fairly straightforward, meesuring impact
on & ground water reservoir was more difficult and required underground monitoring

devices. : !

Petitioner presented its position-through the testimony of Dr. Bernard Schoen,
a Company Vice-President, and Dr. Alfred M. Hirsch, a consulting geologist. Dr. Schoen
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testified that Petitioner has never bought, stored, sold or dealt with DDT, DDD or DDE.
Dr. Schoen testified that all of the conduits which hed formally carried effluent to the
verious ditches, pits and pipes, on and around the property, had either been broken up or
plugged when Petitioner connected its facility to the Middlesex County Sewer System.

He also testified that Petitioner hsd been diligent in attempting to cbtein
State ahd local approval for its sewer connection, but that becszuse of deleys in the
approval process and delays as well with its contractors, much time wes lost. It wes
stipulated that on April 4, 1977 Mr. Ragsdele representing Petitioner telephoned the
Agency concerning & waiver from permit requirements, and the possibility of installing a
sanitary sewer connéction; that on May 6 Mr. Regsdale informed the Agency that

“éngineers had been retained to.prepare plans; that on August 18, 1877 Mr. Regsdale

informed the Agency that these plans had been submitted; that these were epproved on
August 30, 1977 by the Borough of South Plainfield; that the Agency received an
application for its approval on December 2, 1977, and approved the e;:tt:rn.sioxf: on
February 16, 1978; and that & construction contract between Petitioner and Qek-lene
Plumbing and Hesating, Inc. was received on March 14, 1979; the contract date being

indicated as March 8§, 1979.

Dr. Alfred Hirsch testified that he inspected the site on Mefy 6, .198(1 engd ggein
on May 12, 1980. Dr. Hirsch agreed essentially with Mr. Althoff's essessment of the
geology and water table in the area. He presented photographs (P-2 through P-18)
showing the close proximity of Petitioner's neighbor's Ortho, and Steel Deck to Humrﬁel

" and the tributary to Bound Brook. He saw this situction es a].lov.'.r;mr easy opportunity for

polluted runoff and possibly other chemicals from either of these compames to mix vmh
Petitioner's and meke their way into the tributary. '

It was his view generally that while the sampling results from the tributary
indicated & possible problem, the data was insufficient to isolate and distinguish
Petitioner's contribution from that of its neighbors. In his view, the pollutants found in
the tributary might have been the result of surface runoff, ground waler po)lution,b flow
from the discharge pipes, from dumping, or from other causes which the testing did not
isolate. He indicated that the general area seemed to be a dumping ground for garbage
and the like and as such, Hummel might be one of many polluters. y

-
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He criticized various elements of the Agency's testing program, most parti~
cularly he thought more testing up and down stream of the discharge pipc was necessarv
to isolate the pollution's sources. With respect to Mr. Johnson's testimony concerning his
estimate of the relationship of the flow from the discharge pipe to the tributary,
Dr. Hirsch believed thet only precise testing could have disclcsed the real flow on thet
day and he believed such could easily have been accomplished. Neither could he
understand why the grayish-white material described by Mr. Johnson (A-10m, n and o) was

not analyzed for content.

He testified on cross-examinetion that Hummel probably was responsible for

much of the chloride, sodium, potessium end BOD in the tributary but that there might be

-o-thers who contributed to this cliemical content as well. He did agree that monitoring
wells as & device would be very useful in determining ground weater direction and rate es

well as assisting in the determination of the source of the pollution. -
I FIND the facts as follows:

1. Petitioner operated its chemical processing business without a require:}
permit from the Agency, until December of 1979. At that txme it
completed a sewer connection linking its operations to the Mld(ll
County Sewerage Authority System, which temperarily ‘weived its obhga—
tion to obtain a permit; ‘

2. Petitioner received notice that it was operating without a permit on
February 24, 1977.

'

3. On Jahuary 20, 1977 representatives of the Agency observed a large
yellowish puddle in the snow on Petitioner's property, being fed by
discharge from its mein processing building. Laboretory analysis
revealed a number of chemical and organic constituents in the discharge
which either exceeded existing standards or for which there is no
minimally acceptable level, or which are normally set through the
permxttmg process. .

4. Laboratory analysis of a water sample taken on June 20, 1979 in the
vicinity of a discharge pipe into a trib‘utary to Bound Brook, directly

Dy
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behind Petitioner's site, and connected to its operations, disclosed & high
level of pollution either exceeding existing standards or for which there
is no minimeally acceptable level, or which are normally set through the

permitting process.

A comprehensive inspection of Petitioner's site conducted on July 18,
1979, recorded the following unpermitted discherges:

8. From the milling operations discharges were released into an
unlined diteh running parallel with Petitioner's western border.

b. From the drying operations discharges were released to a pit
behind the main processing Builaing, and flowed through an under-
ground pipe to the drainage ditch in the tributary to Bound Brook.
Addltlonallv, the drying operations caused a yellowish powder to be
deposited in a general aree behind the mein processing building.

¢. Wastes from Petitioner's storage room were directed into under-
ground holding tanks from where they percolated into_the ground.
| b
Laboratory analysis of water samples taken on June 18, 1979, at the
mouth of the drainege pipe behind Petitioner's property, at the end of
the drainege ditch running parsllel 1o Petitioner's main processing
building, and from the holding tanks bchind Petitidner's storage building,
revealed high levels of pollution either excecc’ing“existi’lg standards or
for which there are no minimelly accceptleable levels, or whlch are
normeally set through the permitting proccss '

There is no dispute and there can be no doubt that Petitioner's discharges of

chemijcal and organic waste materials prior to December of 1979 were unpermitted, end .
were pollutants within the meaning of the Act, N.J.S.A. 58:10A-3° It is entirely

responsible for those discherges which took place on its property, and it is at the very

least a primary contributor to conditions in the drainage ditch running along its western

border, and in the tributary to Bound Brook, behind its property. Piping leading from its:

operations feed directly into these areas.
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SEPA

POTENTIAL HAZARDOUS WASTE SITE

LIDENTIFICATION

PRELIMINARY ASSESSMENT

01 STATE}02 SITE NUMBER

SITE INFORMATION AND ASSESSMENT

Il. SITE NAME AND LOCATION

01 SITE NAME wops. comman o eescrpime name of sae,

Hummel Chemical. Company,Inc.

02 STREET, RQUTE NG., OR SPECIFIC LOCATION IDENTIFIER

10 Hqrmich Road

cacTy 04 STAYE | 05 2P CODE 06 COUNTY . 07 COUNTVI0E CONG

So. Plainfield NJ | 07090 Middlesex COOE | Dot
[ COORD'-;TES JITUD " LONGITUDE H
40° 34" By | a0 23'_zgn Block 255 Lot 31 :

10 DIRECTIONS TO SI1TE i3iavinp wom meeres i saimc 1000,

Take Rt. 27 north to 287 North; exit at Durham Ave(right) which turns into Hamilton [Blv.
At approximately a 1/2 mile, take a right on Belmont Ave.; right onto the
First left onto Harmich Rd. proceed to the second

Ale.

iIl. RESPONSIBLE PARTIES

building on the right.

Hummel Chemical Company.!nc.

‘€1 OWNEF o ansavy B . F.SCheen,Sr. R ( VicePY‘ESident) C2 STREET (osmnoss. meang. resconia

P.0. Box 250

03 CiTy

S0. Plainfield

04 STATE| 05 21P COODE 06 TELEPHONE NUMBER

NJ 07080 ' 201 754-1800

07 OPERATOR (5 anown ene asieren: wom owner)

same

D6 STRELT /mmmmess. meang rosdunual

0y LTy

VU STATE |11 1P COOE 12 TELEPHONE NUMBER
l )

13 TYPE OF OWNERSMIP (Caocs one;
BX%. PRIVATE O B. FEDERAL:

O F.OTHER.

tApency name

5 G UNKNOWN

(Someny !

D C.STATE OJD.COUNTY T E. MUNICIPAL

iJ A RCRA 3001 DATE RECEIVED:

MunTe Day vrak

T 6 UNCONTROLLED WASTE SITE cerzia103¢;  DATE RECEIVED. .

7 e

——ee e
MUNIn LAY JYEAR

NONE

IV. CHARACTERIZATION OF POTENTIAL HAZARD

AY
01 ON SITE NSPECTION BY (Caeze ot 1res anpiy; R
XX YES DATE ] 2 , 8 . 8] D A.EPA D B. EPA CONTRAZTOR X0 C. STATE D D. OTHER CONTRACTOR
. ALHEALTHOFFICIAL  [J F. OTHER:
CinO WONIR DAY YEAR D E. LOCAL HEAL’ . —
( ArTAc HMEwT B CONTRACTOR NAME(S):
02 SITE STATUS 1Cancs ene/ 03 YEARS OF OPERATION .
BEACTVE D B.INACTIVE [ C. UNKNOWN 1966 | Present D UNKNOWN
HEGwwromnl YiEAR EnDol YE AR

04 DESCRPTION OF SUBSTANCTES POSSIB.Y PRESENT, KNOWN,

OR ALLEGED

Attachments Al thru A4; D2 pag. 4,5.

Heavy metal compounds, volatile organics, pesitcides and explosive substances.

waters

2) Potential groundwater contamination from paor housekee

05 DESCRIP11I0N OF POTENTIAL MAZARD 10 ENVIRONMENT AND/OR POPULATION
Past records of poor housekee
1) Observed surface water and

ping practices involving hazardous substancess
sediment cotamination from unauthorized discharges pf prc

ping practices and spillk

V.PRIORITY ASSESSMENT

O1 PRIDRITY FOR INSPECTION (Caecs ane. # Agn s meaasm & Checas0 omswers Fonl 2 - Wase o Pon 3 - L ol c "o
O A riGH XX B. MEDIUM - DC.Low D D.NONE ‘e
) i HRIDOL! On WNe Sesdstn® Dass IO SomTne! BCIDN PO COMEDIe Casi POl BaROLEBN IOPTY

VL INFORMATION AVAILABLE FROM !

01 CONTALT

Paul Harvey

02 OF iapenc)/(npanusion

03 TELEPHONE NUMBER

NJDEP DWR Enforcement (Central Region809 ' 292-0626

04 FERSON RESPOUNSIBLE FOR ASSESSMENT

Anne De Cicco

0L AGENCY 06 ORGANIZATION 07 TELEFrONE NUMBER

HSMA_ NJDEP $09'292-1210

08 DATE

Yol OV

]
A\

EFAFONM2070-12(7-b1)

LA g £ I YO . -
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POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
EPA PRELIMINARY ASSESSMENT = - OY STATE |03 SITE NuMBER - ~
_ PART 2 - WASTE INFORMATION -
i WASTE STATES, QUANTITIES, AND CHRARACTERISTICS
01 PHYSICAL STATES sCnoca ot ma: auuny 02 WASTE OQUANTITY AT SITE X 03 WASTE CrHARACTERISTICS (Caoce o0 snei asiy)
B e xR | i I, i
XR eoae e D6 oas? Tons 15 € RADIDACTIVE G FLAMMABLE R REACIVE
CUBIC YARDS LXD PERSISTENT o 1 IGNITABLE K -':C?:;:Tﬁd.
{2 D.OYHER 2 q M NO SCABLE
tSecor: NOOFDRUMS ___ <. ’ .
. WASTE TYPE
. CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT 102 UNIT OF MEASURE| 03 COMMENTS
Swu SLUDGE
oLw QLY WASTE
SOL SOLVENTS
PSD PESTICIDES ]
oce OTHER ORGANIC CHEMICALS 25 drums! 1982 TSP Facility-Annual Repor Attgg .A},,
10C INORGANIC CHEMICALS : . A
ACD ACIDS i
BAS " BASES -
MES HEAVY METALS -
IV.HAZARDOUS SUBSTANCES (see 4 o7 moss cuwo CAS
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE DISPOSAL METHOD 05 CONCENTRATION | SEMEASURE OF 1 !
Qcc 2.4-DNini tropherol 51.28-5 drums \ .
0CC Hydrazine 302-01-2 drume _or hé“S \ .
0cC Hexachlorobenzene 118-74-1 9w W\ ' :
0CC Hexachloroethane f7-72-1 " n "
MES Lead Nitrate 18256-98- " " " Attachments-| - H
MES Lead Dioxide 7439-92-1 wooow e/ |A2.pq.3 \ i
ME S Load—Chromate 18454121 W 1" " ’\ A3.pg. 2
MES IBarium Chr 7440-47 3 PN
MES  {ZincOxide 7440-66-6 ! " ] E
MES [Cupric Oxide 7440-50-8 S | !
MES  JAntimony Trisulfide 7440-38-2 . " "/ :
0CC__ | Ammonium Oxalate 999 4 ;
MES Lead Thiocynate 592-87-0 ! " " o
SOL Acetune. 67-64-1 u m " Y |
OCC | Ethylene Glycol 107-21-1 " w i z
" H [{] e
V.FEEDSTOCK.S (see anvenca e CAS mwmpers) > :
CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER i
FDS FDS ]
Fos FDS 1
FOS -FDS |
FD3 | - FUS v .
VI. SOURCES OF INFORMATION (Crr tuotas rermrarios. o 5 siors s, samion sriovon. remerm _ ’
2;:}23351§?a§aglll§y ?ngua]tgepogt; NJDEP DWM,Pe?mits and Registration file. :
A3-Ind ! Y -nspection Report, NJDEP Science and Research Rose Tucilflo-(984-3(
ndustrial Survey Selected Substances Report-NJDEP Science and Research oo
A4-Chemical Inventory Report-S

tate Dept. of Health,Occupational Health,Jerry Rosemar3(984-18631

-

EPAFORM 207012 (2.8



<EPA

PRELIMINARY ASSESSMENT
PART 2 - WASTE INFORMATION

" POTENTIAL HAZARDOUS WASTE SITE

I. IDENTIFICATION

01 STATE |02 SITE NUMBER -

1. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

01 PHYSICAL STATES (Cavca o2 s asunyi 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Cavce o0 v ainiy!
& SOu ~ £ SLURRY s ot W A TOXC XE sowusie [J 1. HIGALY VOLATRE |
e ‘ CUBLC YARDS XD PERSISTENT i h X L Ot
1Soetey, NO OF DRUMS e e
Il WASTE TYPE
CATEGORY SUBSTANTE NAME 01 GROSS AMOUNT J52 UNIT OF MEASURE| 03 COMMENTS
SLyU SLUDGE
ow OiLY WASTE
SOL SOLVENTS
PSD PESTICIDES *
occ DTHER ORGANIC CHEMICALS
e e} INORGANIC CHEwQALS
ACD ACIDS
BAS BASES
MES HEAVY METALS
IV. HAZARDOUS SUBSTANCES isee o mos: easaCas ; .
01 CATEGORY 02 SUBSTANCE NAME 033 CAS NUMBER 04 STORAGE ‘DISPOSAL METHOD 05 CONCENTRATION | SO AR O
0ce Ethylene Gly o1 107-21-1 I\
mec | Arseaic (Pacs Green) 17qH0-32-21 \
0cC Isopropanal | 67-63-0 )
- soL Methano] 67-56=1 ./
ACD Nitric Acid 7697-37-2 1 AYH i
ACD Oxalic Acid 144-62-7_1\
o)) Rosin Acid 999 -\
BAS Sodium Hydraxide 1310-73-21 ]
0cC Joluene 108-88.3 /-
0CC Methylene Chloride 75-09-2 | found in-sedimept—saistes—b2
MES Mercury 7439-97-61 " bl
0CC Resorcinc | 108-46-3 AY
MES Cycnide. 4?20-05-3 | Slight amt, in monitpring well=C
£S PP-DDT £0-29-3 Nfound in sediment <a hnles 02
PES |Chlordane 57-74-9 12 '
ES Dieldrin 60-57-1 |
V. FEEDSTOCKS 1300 Anusnce i CAS tumoess)
CATEGORY 01 FLEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NamE 02 CAS NUMBER
oS FDS
FDS FDS
- FDS FDS -
fO03 - FUS

Vi. SOURCES OF INFORMATION (oo anacac iwteranion oy . siste bows sonem arrsa 10O )

( See preceding page)

N

EPAFORM 2070-12 (7-81)



POTENTIAL HAZARDOUS WASTE SITE

SEPA PRELIMINARY ASSESSMENT
PART 2 - WASTE INFORMATION

1. IDE

NTIFICATION

01 8TA

TE {02 SITE NUMBER

Il WASTE STATES, QUANTITIES, AND CHARACTERISTICS

01 PHYSICAL STATES tCaeca ot me: awuny: 02 WASTE QUANTITY AT SITE 03 WASTE CRARACTERISTICS (Crecs oo thor asevr)
sesswmes o [ T N .
A SOUD 13 £ SLURRY peaniibgivimpihemey )}9{ Toxc ¥ SOLUBLE 15 1. +9GHLY VOLATRE
R & FOWDER, FINES f LOWD TONS X 8. CORROSIVE 1; FINFECTIOUS J EXPLOSIVE
L+C. SUDGE | 76 GAS U C RADICACTIVE X G FLAMMABLE X REACTIVE
' = CUBLS YARDS WD PERSISTENT i M IGNITABLE L. INCOMPATIBLE
LM NOT APPUCABLE
i D.OTHER
1S0ecay) NO OF DRUMS :
. WASTE TYPE
CATEGORY SUBSTANCE NAME O GROSS AMOUNT {52 UNIT OF MEASURE( 03 COMMENTS
S SLUDGE
Ouw OILY WASTE
SOL SOLVENTS
PSD PESTICIDES
occ OTHER ORGANIC CHEMICALS
10C INDRGANIC CHEMICALS
ACD ACIDS .
BAS BASES
MES HEAVY METALS
IV.HAZARDOUS SUBSTANCES i5ee a or mos: cavo CaS
01 CATEGORY | . D2 SUBSTANCE NAME 03 CAS NUMBER G4 STORAGE DISPO5AL METHOD 05 CONSENTRATION | 08 MEASURE OF
PES BHC : 3]19-86-8
PES PP-DDE 72-55-9 found in sediment an by sis B2 perd
PES 0,p-DDD 72-54-8 ! ;
V. FEEDSTOCKS iaee Amencu o CAS mempers,; .
CATEGORY 01 FEEDS10CK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FOS FDS
F0S FDS
FDS FDS R
- -
FD3 - FUS

VI. SOURCES OF INFORMATION (Coe socax iotomisson o y . siass saes. sanime anass 100 /

(SEE PRECEDING PAGE)

EPAFORM 207012 (7-81)

cm—

e B e S Sy —— e -

e - e

1 e eebes



’ -y,

: 7 SITE NUMBE “

PRELIMINARY ASSESSMENT 01 STATE) 07 STE Mumaen ¢

PART 3- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. HAZARDOUS CONDITIONS AND INCIDENTS .
(X A GROUNDWATER CONTAMINATION | «  OAXOBSERVED (DATE 6/25/81 ) O POTENTIAL L ALLEGED

03 POPULATION POTENTIALLY AFFECTED: lﬂ_Q.,B.ﬁ}_ 04 NARRATIVE‘ DESCRIPTION :
Slight amounts of volatile organics,heavy metals and pesticides have been observed
in monitoring wells on site; primarily salts and nitrates were observed.Refer to ComTents

V 8 F T
n POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION
wEPA

Section.

*Refer to comments section faor calculations Lah Analysis-Attachments—C
01X, b SURFACE WATER CONTAMINATION 0* 02 i O0BSERVED 1DATE. £/24/79 7 ) POTENTIAL T ALLEGED
03 POPULATION POTENTIALLY AFFECTED e 04 NARRATIVE DESCRIPTION

Lead §ontamination observed in discharge to an on-site drainage ditch flowing tofthe
Bound Brk. Attachments D and D1 pg. 3. :
(Refer to Comments Section) Acetone,Ammonia and Cyanide contamination observed in s3ame
drainane ditch mr pa. 1.4 -

01U LC C%NTAMINA‘I;ON OF MR =4 'ig* 02 COBSERVEDIDATE ) x[) POTENTIAL L ALLEGED
o PULAT lﬁN POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION .

Workplace qir potentially contaminated

An occupational health inspection identified inhalation hazards from
dusts and chemicals.

*Number of employees. _Attachement 'F1_page 3 -
01 ix D FIRE/EXPLOSIVE CONDITIONS 15%  ©2 R08seRvED DATE. _12/1 /81 ) D POTENTIAL L ALLEGED
03 POPULATION POTENTIALLY AFFECTED. o~ 04 NARRATIVE DESCRIPTION

(Additional accident dates sited in
Past records of numerous fires and explosions at faci]ii}@Chment)

MRefer to number of employees. Attachments E and E1.°
| oso Blmlllil. ot € ErsEeElIeh Lol L. POTLNTAL . ALLESRIZ
L3 POPULATION POTENTIALLY AFFECTED = D4 NARRRTIVE DESCRIPTION .
N
01  F CONTAMINATION OF SOL. 2§ ogoeservepate ] L/ 13/ /9 ) [JPOTENTAL D ALLEGED
03 AREA POTENTIALLY AFFECTED: — " "= G4 NARRATIVE DESCRIPTION '

Actes;

Sediment samples from above mentioned drainage ditch observed to be contaminated with
heavy metals (Mercury, Nickel, Lead, Copper, Arsenic,etc.) and pesticides(DDT,DDE,
Dieldrin,BHC, Chlordane, among others) Attachment D2 pgs. 4,5 and 7.; D1 pg.3.

01 1; G DRINKING WATER CONTAMINATION 02 [JOMSERVEDIDATE . )} L POTENTIAL D ALLEGED
03 POPULATION POTENTIALLY AFFECTED e 04 NARRATIVE DESCRIPTION

A S
01 13 n WORKER EXPOSUREMURY 5% 02 0 0BSERVEDDATE 12/1/81 ) C) POTENTIAL O ALLEGED
03 WORKERS POTENTIALLY AFFECTED: > 04 NARRATIVE DESCRIPTION

Fire and explosion accidents with reported 1'n;jur‘y.Attacmm:"nt E1 page 2.

An occupational health inspeetion identified inhalation hazards from dusts and
chemicals. % Represents number of employees. E1 page 3,

01 .21 POPULATION EXPOSURE INJURY 0z i 'OBSERVEDIDAYE ) G POTENTIAL O ALLEGED
C3 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

EPAFOKRM 2070-12(7-81)



1. IDENTIFICATION

~ —r POTENTIAL HAZARDOUS WASTE SITE
\"lEPA PRELIMINARY ASSESSMENT OY STATE[07 SAE NUMBER
. PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

il. KAZARDOUS CONDITIONS AND INCIDENTS (Connea

01X J DAMAGE TO FLORA 02)% OBSEAVED (DATE: ..E,l.&sz?llﬁ_) D POTENTIAL D ALLEGED
04 NARRATIVE DESCRIPTION

Dead vegetation observed along drainage ditch(tributary)of Bound Brk.
' Attachment F,pg. 10.°

01 5 K DAMAGE TO FAUNA 02D OBSERVEDIDATE o ) O POTENTIAL G ALLEGED
04 NARRATIVE DESCRIPTION tecawe anmers) o soecesi

i 01 3 L CONTAMINATION OF FOOD CHAIN O2DDOBSERVED(DATE. o ) O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION 'Y
B
! 01 O M UNSTABLE CONTAINMENT OF WASTES " B2 OBSERVED(DATE ) D POTENTIAL O ALLEGED
(56 1200011 5 L0s IOM) SOWOL1008INY OIS ; .
03 POPULATION POTENTIALLY AFFECTED. L 04 NARRATIVE DESCRIPTION
01){XN DAMAGE TO OFFSITE PROPERTY ' O2DOBSERVED(DATE ______ ) X POTENTIAL D ALLEGED

., 0% NARRALIVE DESCRIPTION
1}

Potential damage to off-site_property from unpermitted, contaminated discharge
: surface runoff from chemical spill areas and general poor housekeeping practices o

hazardous substances, Attachment: General Information -

Tt

01 0 © CONTAMINATION OF SEWERS, STORM DRAINS, WWTPs 02 [J OBSERVED (DATE ) D POTENTIAL D ALLEGED
04 NARRATIVE DESCRIPTION

i 015P LLEGAL/UNAUTHORZED DUMPING 02 DXOBSERVED (Da7E .2 /18/79) O POTENTIAL O ALLEGED
04 TIVE DESCRIPTION -

Pqst history of'unpermitted discharges. Attachment F, pg. 14.

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

. TOTAL POPULATION POTENTIALLY AFFECTED:

V. COMMENTS

Paul Harvey, of DWR Enforcement(Central) recommends that this case be closed based on
the low impact this facility had on the groundwater.
Remedial action by Hummel Chem. Co.,Inc. is noted in Attachment G.

lowing page

Far the grouyndwater coptamination section., the population calculations are on the fol
V. SOUACES OF INFORMATION (Cas suwcac romionces o §.8iots ioss sompn aanysss 1800 . )

B - NJDEP DWH Enforcement (Central Region)
- C3,C,D,F-NJDEP DWR,Central File. : v
E State Dept. of Health,Occupational Health Jerry Roseman-(984-1863)

L2-Fdisan Health Dept C 1 - Middlehrk -Health Dept

LPAFORM 2070-12(7-8Y)



1. GROUNDWATER CONTAMINATION

PopuTation Potentially affected:

A. Private Wells- South Plainfield = 78 ATTACHMENT C1
: Edison =149 ATTACHMENT C2

227 est private wells w/in3miles
of Hummel Property

227 wells x 3.8 pop/well +863 population
. potentially affected

B. Municipal Water Supply:
;Middlesex Water Company has 2 sets of well fields within
3 miles of Hummel site. Both service approximately 70,000
people. ATTACHMENT C3

- 70,000x2 + 140,000 people

TOTAL POPULATION POTENTIALLY AFFECTED + 140,000
: 863

140,863 -

. 11. SURFACE WATER CONTAMINATION

Population potentially affected:

Three miles downstream there are approximately 15 homes adjacent
to the Bound Brook. There are no known surface water intakes along this
section of the Bound Brook. (USGS Quad-Topo. map Plainfield)






10 GRQ*{ND-\VATER Resourees or Essex County, N, J.

volume of. void to the total volume of unconsolidated sediment is con-
siderably greater than the ratio of the volume of fracture opehings to
the total volume of rock. T'he interstitial openings in clays and siles
are so small, however, that they restrict the movement of water, even
though the percentage of void space may be great.

WATER-BEARING PROPERTIES OF
MAJOR GEOLOGIC UNITS
Consolidated Rocks

Rocks of the Brunswick Formation are the main source of ground water
in Fssex County. The shales and sandstones are generally capable of
sustaining moderate to large yields to wells. The Watchung basalt com-
monly is capable of yielding only small to moderate quantities of water.

. Water in these rocks accurs under both unconfined and confined condi-
ions. Unconfined ground water occurs mainly in the upland areas where
overlying unconsolidated deposits are thin or absent. Confined and semi-
confined ground water conditions exist in lowland areas in Newark, parts
of Fairfield, and along the Passaic River where clay beds in the un-
consolidated Quaternary deposits mantle the underlying racks. Wherever
such confinement occurs, water bencath the relatively impermeable con-
fining layers is commonly under artesian pressure. In many areas, such
as parts of Fairfield and in the northern part of the county, water in
wells tapping the confined aquifers will rise above the top of the aquifer
and sometimes near or above land surface. In areas subjected to heavy
pumping, such as the Newark area and western Millburn ‘Township, the
artesian pressure may be considerably reduced. Parts of the confined
aquifer may even become dewatered as has happened in part of Newark,
in which case the water remaining in the aquifer is no longer confined.

Confined ground water is also encountered in the shales and sandstone
~+lirectly beneath the basalt flows in the western part of the county down-
:iip from the outcrop area. Confined or semiconfined ground-water con-
7 ditions may occur in some areas because of differences in permeability
within the rock layers resulting from variations in fracturing op weathering

or a combination of both.

Some of the various systems of joints and fractures in the consolidated
rocks intersect so that water can move vertically as well as horizontally
and zones of high secondary porosity are then interconnected. Most wells
tapping these rocks draw water from more than one water-bearing zone.
However, these zones in the Brunswick Formation have not yet been
accurately defined. They are certainly within the first 600 feet below
land surface, and for most practical purposes are probably within the
first 400 feet. T'he best producing wells in the Brunswick Formation in

i1

een . ; 00 feet, deep.
Essex County are for the most part between 300 ..u‘ul -'lk et Jeel
I:Ievenhcless' the lack of any precise known boundaries l;:d lea." e
termine ‘ i g e drilled
to. determine the optimum depth to which a w‘(ll sh(mh.l ”( (f led I oo
' Also it is impossible o predict the yield of a g s

riven location. e ¥ hoser
e l general terms based on the average yield of

well except in very

wells in the area.

. cality, were ¢ ‘ted by the
"l‘\\'n pumping tests, both at the same locality, \\ene.mmiun m.“":l“’kk

i ur i ar on wells tapping the 5

U. S. Geological Survey in _lnnu:uy 1949 e e and
Formation in Iissex County. I'he wells (owned by I%. e
. ; e : ‘te wvide

Sons, Newark), shown on figure 5, were selected to pre vide the oo

possil ad of observation wells in as many directions as  pos:

e reon] ported by Herpers-and- Barksdale

As the results of the tests have been re by e
(1951, p. 28-31) they will be only summarized here.
51, p. 28-:

d well 1-1 was pumped and water

mding wells indicated on figure 5.
same wells were

In the first test, the centrally locate
Jevels were observed in the seven surrot

i » second test and the
9 was pumped during the second . c W
e ree ware In both tests, observation wells lying along

the strike of the Brunswick Formation with respcc't fo tll\;: )::;m:)}::i \:‘f:i
Jhowed the greatest drawdown. When well l-ll A ashzl:v:dm; Y
a prompt and distinct decline of the water lcvlc .ln «l), .:rva.ti(m e
When well 11-9 was pumped, the water level n obs

res: )l)l](l(’(l |)|()|| )|| 1] (l (llall C l o ]\1() sl '|\|‘H ant res Onse was seen

i M) y an ncet ) b L « I

()bbc \% 0 we o FRCL C i} ()tlltl [‘l-l ‘l()ll' t‘lc .\‘l.kc dl“ l"g
rvation "b th 1¢ l m d“e tions n 2

used to observe water levels.

either test. | .
. tes < nvar
In these tests, as well as in several others conducted, it 1s fm at‘ v
" tha T sedi ks of Triassic age ot noarther
noted that aquifers in the sedimentary racks of ‘Friassic ag oy
\ i ; vate f
N Jerscy are anisotropic, that is, they do not transmit \ er ey
e“l, ‘d' ecti (-Ve chioli, 1967). The greatest drawdowns are obs “
in all directions C , . . e
in those wells aligned along the strike of the sedu.nex'\(tla ){“ is) o
t to the pumping well. The least amount of dm\\l ow i o
e ] ‘rse to the strike. s
i s the ‘e located transverse
rvation wells that are . o strike,
interpre indicate that water n
e been interpreted to u :
hich strike parallel to the strike of

in obse

observations hav

rendly along joints &0 f"‘“'“"l“f “t es which strike in other directions.
i : y joints and fractures

the bedding than along j

i on
It is useful, when planning future wel! locations, }tﬂ-kl:(‘)(\‘v ‘:,li\:hd::ig;ng
in which wells will interfere most with each other .a e
“‘-l;‘s In general, wells should be spaced fay apart .1|m:;, tle)( lbeca“se
::/ft strike (approximately N 30° | for. most of.Eas?x 2,0|:;1;{e e
it is in this direction that the greatest mterferen?: OL?“‘;. They may
placed closer together perpendicular to the strike sin

less in that divection,




12 Ggounb- .
.{ 4 WATER RESOURCES oF Esssx County, N. J. , ' 13
4 ‘ Well Yield and Specific Capacity -
o8 TV , Yields of 35 large diamfter |3ublic-s_upply, imlu_strial,' ::ud commercial
atV ® . wells tapping the Brunswick Formation range trom 35 to 820 gpm
NSSA'C g'.‘o Walls pumped tor test (gallons per minute) (‘Table 2) and” average 304 gpm. I'he distribution
Wells meosured during test ~of the yields is as follows:
1 l : o . No. of
%_9 BOULEVARD _ Yields o wells
-8 ' 0-150 4
' 151-300 12
301-500 _ 12
— > 500 7
>
Depths of the same wells in the Brunswick Formation range from 1S

to 856 feet; the average depth is 381 feet. Specific capacities of the 35
wells range from 0.21 to 70.00 gpm per foot of drawdown and average
11.07 gpm per foot of drawdown,

Wells tapping the Watchung Basalt commonly produce small to mod-
erate quantities of water. Yields of 26 wells range from 7 to 400 gpm
(‘I'able 2) and average 116 gpm. I'he distribution of the vields is as

follows:
No. of
Yiclds wells
0-100 15
100-199 5
200-300 5
>300 1

Specific capacities of wells in the basalt range from 0.05 to 5.66 gpm
per oot of drawdown and average 174 g per foor of driwdown,
Several moderate ta high yielding public supply and industrial wells have
been developed in the Essex Fells-West Caldwell-Fairfield area. T'hese
higher yields may be the result of increased fracturing of the basalt
which has been slightly folded in this area.

3

Figures 6, 7, and 8 are specific capacity cumulative frequency distribution

graphs for wells in the Brunswick Formation in Essex County. In figure

Figure 5.—Location of wells ot plants of P. Ballanti 6, specific capacities are grouped on the basis of well depth. Wells drilled
N. J., used during pumping tests in Jam;ora ,"9'::‘9"9 ;Ind Sons, Newark, between 300 and 399 feet deep appear to have consistently higher specific
Barksdale, 1951, fig. 3.);3 30) (after Herpers and capacities than wells of other depths (fig. 6). I'his relationship suggests

e that the best water-bearing zones in the Brunswick Formation will be
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Percent of wells in which specific cnpiclty indicated was equalled or excesded

Figure 6.—Cc{mulah’ve frequency distribution of specific capacities of wells
penetrating the Brunswick Formation grouped according to depth
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encountered between depths of 300 and 400 feet and that significantly
greater quantities of water generally will not be obtained by drilling
below 400 feet. The specific capacities of wells grouped according to
geographic arca are shown in figure 7. These areas divide Fssex County
into three strips which are approximately parallel to the strike of the
Brunswick Formation. The eastern strip is further divided into a northern
part covering Belleville, Bloomfield, Glen Ridge, and Nutley, and a
southern part covering East Orange, Irvington, and Newark. " From this
graph it readily can be scen that wells in Maplewood, Montelair, Orange,
South Orange, and West Orange, have generally higher specific capacities
than wells in other parts of Fssex County. The wells in these com-
munities are located in the area immediately east of First Watchung
Mountain. In figure 8, specific capacities are related to well diameter.
As should be expected, larger diameter wells have higher specific capacities,

Quality of Water

Except for hardness-forming constituents and local salt-water con-
tamination, water from the “I'riassic rocks commonly does not contain
objectional concentrations of any chemical constituents throughout most
of the county ("Table 3). ‘I'he hardness of water ranges from 104 ppm
(parts per million) to 273 ppm. ln the Newark area, salt-water con-
tamination has seriously impaired the quality of ground water and chloride
concentration. are as high as 1,900 ppm.

Ground water has high chloride concentrations in areas of relatively

heavy pumpage in eastern Newark adjacent to Newark Bay and the
Passaic River. By 1900, water levels in these areas, notably in the south-

. eastern section, were considerably below sea level (fig. 9). "T'he major
" pattern of ground-water development had changed slightly by 1960, More

significant however is the extent to which water levels had been lowered
below sea level and the incerase in the size of the area affected by 1960
(fig. 10). Heavy ground-water withdrawals have lowered the general
water level in these areas (fig. 10), reversing the natural gradient between
the ground- and surface-water bodies, and have induced a flow of salt
water from the river and bay into the underlying water-bearing forma-
tions A water sample collected in 1879 from a well owned by the
Celluloid Works, lacated in this part of Newark, contained only 6.2 ppm
chloride. Tn 1948, water with 1,900 ppm chloride was collected from a
well in the same area owned by P, Ballantine and Sens. A probable con-
tributing factor in salt-water intrusion is the dredging of ship canals in
Newark Bay and the Passaic River. ln deepening these canals, semi-
pervious Recent and Pleistocene sediments were removed which had acted
as an imperfect barrier to the infiltration of salt water.
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Salt-water contamination of the Brunswick Formation in the Newark
area has beerr investigated by Herpers and Barksdale (1951 ). Their study
was based on analyses of water samples collected in 1942 by the city of
Newark. More recent analyses suggest there has been additional “en-
croachment of saline water since 1942 throughout the problem area. In
1942, water from the Wilbur Driver Company's well Na., 2 along the
Passaic River in northern Newark' contained 72 ppm chloride. In 1961,
water from this same well contained 330 ppm chloride. Water from a
well drilled by Mutual Benefit Life Insurance Company, 520 Broad
Street, in 1965 contained L145 ppm chloride. Samples collected from
other wells in this area contained less than 500 ppm chloride in 1942,

Pleistocene Deposits

Unconsolidated sediments of Pleistocene age mantle the bedrock through-
out much of Essex County (fig. 3). They consist of clay, silt, sand,
gravel, and boulders and can be divided into two general categories—
stratified drift and unstratified drift. Ounly sand and gravel aquifers in
stratified drift deposits contain sufficient quantities of water to warrant
discussion of their water-bearing properties.

Water in the stratified drift occurs under both unconfined (water table)
and confined (artesian) conditions. Unconfined ground water occurs where
sand and gravel deposits are not covered by clay, silt, or glacial till and
are exposed at the surface. “I'he distribution of these deposits is shown
on figure 3. For the most part however, these sand and gravel deposits
do not yield large quantities of water as they are commonly less than
20 feet thick and are not areally extensive. I'he unconfined aquifers are
recharged directly from precipitation on the outcrop area. Confined and
semiconfined ground water occurs where sand and gravel deposits have
been covered by lake clay or silt, or by glacial till. These deposits are
largely confined to the buried valley so they are not visible on the surface
and their regional extent and distribution are therefore not readily ap-
parent. The confined and semiconfined aquifers are recharged by leakage
through overlying confining beds and by precipitation falling on outcrop
areas outside Essex County. Some recharge may also be derived from
the underlying and adjacent Brunswick Formation.

The most productive artesian and semi-artesian aquifers in the stratified
drift in Essex County occur as valley fill in stream valleys that were cut
in the bedrock before the last glaciation, Consequently the size, shape,
and distribution of the aquifers conform to the size, shape, and distribution
of the bedrock valleys. ‘I'he bedrack valley underlying the Newark area
(shown on fig. 4) is filled with till and clay, and contains only minor
amounts of water-bearing sand. Extensive subsurface exploration in western
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Fssex and castern Morris Counties has demonstrated that the valley-fill
aquifers in Essex County arg part of an extensive valley-hlE aquifer system
underlying much of these two counties (Veechioli and others, 1968).
Figure 11 shows the known distribution of alley-Hill aquifeps in western
Fssex County.

The most highly developed part of the valley-fill aquifer system is in
western Millburn and southwestern Livingston, Four well fields tapping
the Pleistocene sand and gravel are located in an area of less than 4 square
miles. During 1965 an average of 13.6 mud (million gallons per day)
was pumped from these fields. Such continued  heavy development  has,
naturally, lowered water levels in the aquifer. In 1923 the depth to
water in the Canoe Brook well field of Commonwealth Water Company
was about 30 feet below land surface. By 1965, the average depth to
water in the same field had dropped to 83.3 feet below land surface.

Figure 12 shows the annual mean depth to water in the Commonwealth
Water Company’s Canoe Brook well field for the 20-year period 1947
to 1966, "The water level has declined almost continnously since 1947,
T'his is due in large part to increased demands placed on the adjacent
Canoe Brook well fields of the Commonwealth Water Co. and  Fast
Orange Water Dept. for most of the peviod 1947 to 1961, Common-
wealth Water Company’s Passaic River well field was put into sevvice
in 1956 and although the demands on their Canoe Brook field were
lessened, the combined pumpage (not shown) continued to increase. FHow-
ever, in spite of the fact that from 19601 to 1966 pumpage from the
Commonwealth and East Orange Canoe Brook fields decre

sed, the water
level in the Commonwealth Canoe Brook fiekd continued to decline ( hy.
12). Several factors probably have caused this continuing lowering of
water level, "The Passaic River well field taps the same aquiter and
withdrawals there have undoubtedly had some effect on area water levels.
In addition, Commonwealth’s Canoe Brook well ficld area has had below
average rainfall for 12 of the 13 years since 1953 with a consequent
reduction in the amount of available recharge. The reduction in recharpe
together with increased demands during extended dry periods, especially
from 1961 to 1966, have contributed to the steady decline of the water
level in the aquifer.

Aquifer tests on the stratified drift depasits have heen conducted by the
U. S. Geological Survey at two localitics in Fssex County and at several
places in Morris County. The reliability of the results of these tests
are questionable for the following veasons: (1) the aquifers are not
areally extensive; (2) it is impossible to control or eliminate outside
interference; (3) it is seldom possible to establish pre-test water-level

Ve
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' Y , trends; and (4) observation wells commonly are insufficient in number
L] T )
! g - . » 09t .
! ! T 5 or not"properly located. It is therefore ditheult to apply average figures
1 a § for permeability, transmissivity, and the coetheient of storage to the valley
- o - fill aquifer and then use these figures Ao determine long-vange effects of
- - €~ . g . .
35 pumpage throughout the aguifer system Fach area must be evaluated in
n 3 . . . 0 . 4
- &i:  context with the numerous variables by which it is affected.
[ A . . . . . e .
N ] H a" Stratified drift deposits are the most productive aquifers in Tssex County.
1 - ) '!f; Yields of 27 large-diameter wells tapping these depositswange from 410 gpm
4 ] . AL
s S g to 1,593 gpm (table 2 and average 908 gpm. ‘T'he distribution of the
¥ 4]
i S & well yields is as follows:
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1 - 8 g Yields "No. of wells
. 12 o4
] i S % < 500-gpm 3
_ of
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. i 4 ;
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i 1 5 ég{ > 1,200 gpm 4
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y BLOCK #26-12
1 <o -
| , . o

Elizabeth Orange

26 12

8/76

B. Arthur Klll-Eliszeth Rahway, Hackensack—Hackensack Passaic—Lower Passaic

C.

-—

2. Hap No. . Locatlon

63 Second{River at Brighton AveEast Orange
64 Second:River at Bloomfield Ave., Bloomfield

65 Second River at Belleville
66  Second;River at Newark Pipe, Bellev1lle
67 Elizabeth River at Irvington

3. 262 Passaic River at Harrisom

Perlod of Record

7/23/38
7/23/38
1937-1961
7/23/33
'1931-1938

'1967-1971

Water Quality Standards (explained in Atlas Sheet description)

FW3, TW2 exceptnwhere classified TW3
!

Brunswick Format;on (Trb), Basalt Flows (Trbs)

1. Physiographic!?rovince: Piedmont
Subdivision: Triassic Lowlands

Major Topographic Features: Red Sandstone Plain,
Elevations (ft.above sea level): ridges 650, valleys 0

Relief (ft.): 650

2, a. Normal Yeal: 45"
Dry Year: 37
Wet Year: 55"

b. January: 31 °F
T July: 74°F

Watchung Ridges

c. 243 days. lLast killing frost: 4/15; first killing frost: 10/20

- Bergen County:

Riverside County Park and Hackensack River Area
Essex County: Jv

Eagle Rock Reservation

Branch Brook Park

Montclair Railrodd Terminal, Montclair
Israel Crane Houde, Montclair

Sydenham House, Newark

Kruegar Mansion, Newark

Penn Station, Newark

First Baptist Peddie Memorial Church, Newark
Saint James A.M.E., Newark

Saint Stephan's Church, Newark

Saint James's Church, Newark

Saint Mary's Chufch Newark

Saint Barnabas, Newark

Saint Columba's Church, Wewark

Saint John's Church, Newark

Saint Patricks Procathedral, Newark
Queen of Angels Church, Newark

J4



.fH (contd )

.. Cathedral Evangelica Reformada, Newark
- .. New Point Baptist_Church, Newark SR

- .- South Park Presbyterian Church, Newark
-Pan American C.M.A. Church,” Newark

~._First United Methodist Church, Newark

<. House of Prayer Episcopal Church andJEactory, Newark

©_ . Grace Church, Newark:

" -’ North Reformed Church, Newark :

:.:The 01d First Presbyterian Church, Newark
N;Trinity Episcopal Church, Newark ]

',I Water Well Records

~ Location
- 26-12-157
26-12~164
26-12-194
26-12-194
26-12-218

26-12-222

26-12-313
26-12-327
26-12-334

. 26-12-335
26-12-338

. 26-12-386
26-12-389
26-12-394
26-12-417
26-12-423
26-12-448

| 26-12-449
26-12-478
. 26-12-486
26-12-513
26-12-526
26~12-537
26-12-545
26-12-545
26-12-547
26-12-557
26-12-566
26-12-577
26-12-622
26-12-644
26-12-655

" V26-12-657

/26-12-675
V26~12-682
v26-12-695

" Owvner
Hahne & Co.
Quadrel,; Michael

- Town of Montclair

Montclair Water Bureau

Glen Ridge Country Club
Bloomfield Savings Bank
Hoffman—LaRoche

Food Fair Stores, Inc.

Kingsland's Paper Mills

Wiggins Plastics, Inec.
Federal Telecommunications Lab

Liquid Carbonic Corp.
National Yeast Corp.

.Federal Leather Co.

Schering Corp.

'Kidde W.' & Co.

Orange Dairy Co.
City of Orange
. " ., -

Colonial Life Ins. Co.
Leonora Corp.

Eastern Tool & Mfg.Co.
National Grain & Yeast Corp.
MGM Records (Div.of Loews)

Warner Mfg. Co.

Tiffany & Co.

Bloomfield Moulding Co.
Mansol Ceramics Co.

Droll Molding Co., Inc.
Summit Chemical Prod.Corp.
Crowhurst, A.J. & Sons
Aluminum Finishing Co.
North Newark Ice Co.

V.H. Swenson Co.

2612 .

- 49

"“5:~,3/76
Screen
Setting
" Year or Depth Total g/m
Drilled of Casing Depth Yield Formation
505 240 Trb
1955 18 151 7 "
1966 21/41 300 950 "
1966 16/36 300 470 "
1967 40 300 200 "
1956 145 100
902 128 "
209 70 v
‘ 400 125 %
1963 24'-3/12" 378 80 "
1958 ~39'" 500 114 ¢
518 - 100 "
512 126 Trbs
802 60 Trb
478 ° 127 ¢
400 400 .- "
250 75 "
1970 61'5" 500 524 "
1971 56 506 500 - "
357 323 "
1957 33 200 70 "
550 126
: 457 125 "
1959 23 211 115 "
1960 36 579 120 "
' 400 275 "
395 220 ™
: . 800 s - "
1968 18 350 200 "
250 100 - "
1962 50 300 - 80 "
414 1so0 "
83 325 Q
150 100 Trb
250 123 "
11962 40 170 "



e
g

26-12-723

| mile [ v36-12-996

Index Maps 21,2

|

Mountain Ice Co. :
© 26~12-729 Vinton Apartments Inc. 1955
26-12-747 -Columbia Theaters, - Inc. _ 1953
© 26-12-751 Woolworth & Co. 1965
'26-12-758 Food Fair Stores 1956
' 26-12-783 - Pabst Brewing Co. .=
-26~12-812 Ward Baking Co. o
v26-12-822 Crabb, W. & Co.
V26-12~827 Treat Ha& Corp. ;
v?26-12-839 Reid Ice Cream Co.
v26-12-846 Fagin Brothers Coal Yard
v26-12-864 Barton Realty Co., Inc. 1965
V26-12-869 Alderpey Dairy Co.
v26-12-893 Ballantine & Son Ale
v26-12-896 Mutual Benefit Life Ins.Co. 1965
v26-12-898 Prudential Life Ins. Co.
v26-12-918 Abbey Record Co. 1962
v26-12-921 Two Guys| from Harrison 1959
v26-12-933 DuPont | '
v26-12-942 N.J. Rolling Mills 1963
V26-12-944 ‘Harrison Supply Co. 1966
v26-12-948 Mountain Ice & Fuel Co.
v26-12-957 Doelger Brewery
v26-12-966 Verzelanb, N. 1959
v26-12-976 Driver-Harris Co. 1946
v26-12-994 Acme Refining Co. 1960
Lister Brothers
V36-12-998 Stanley FTools
J. Geodetic Control Survey monuments described

6; adjacent Index Maps 20,25

. 26-12

. 634 3000 Trb
52 255 160 "

.26 312 - 140 "

76'10" 300 80 "

73 214 180 "

' 535. 300 "

200 111 "

600 300 "

200 150 "

600 100 "

150 100 "

385 00 "

450 13 "

1200 o "

448" 312 219 "

1225 i5 "

24 . 697 135 "

99 405 628 "

202 148 "

99 400 20- "

88 174 50 "

350 122 "

400 175 "

146 235 150 "
241 337 600 Q- -
144 - 500 150 Trb

1200 o "

637 125 "

-

.fff_-‘8/76"““"-
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BLOCK #26-13 8/76 ;1¥

A. Jersey City, Orange, Weehawken

B. Hudson-Hudson; Hackensack-Hackensack; Passaic-Lower Passaic
C. 3. Map No. Location '
242 Berry's Creek at Moonachie,Msonachie Ave.

263 Hackensack River at Harriéon, Belleville Tpk.

Period of Record .
1964-
1967~

Water Quality Standards. (explained in Atlas Sheet description)
TW2 except where classified TW3 T

D. Brunswick Formation (Trb), Stockton Formation (Trs), Diabase (Trdb),
ﬂanhattan Schlst (Oms)

E. 1. Phy31ograph1c Province: Piedmont
Subdivision: Triassic Lowlands
Major Topographic Features: Red Sandstone Plain, Palisades Ridge,
‘ackensack‘MEadows

Elevations (ft above sea level): ridges 250, valleys 0O
Relief (ft.)ﬁ 250

43"
- 36"
53"

Normal Yéér:
Dry Year: :
Vet Year:

2. a.

b. January: 32°F
July: 74°F

€. 245 days. . Last killing frost: 4/10; first killing frost: 10/20

F. Bergen County:
Riverside County Park and Hackensack River Area

I. Water Well Records

1963

Screen
- Setting ,
S Year or Depth Total g/m
‘Location : Owner Drilled of Casing Depth Yield Formation
26-13-157 Pennick, S.B. Co. 1966 42 352 180/200 Trb
26-13-177 Breyer Ice Cream Co. 702 200 "
26-13-195 Omni Chemical Corp. 1968 39 300 157 "
26-13-195 Sika Chemical Corp. 1966 25 302 220 "
26-13-214 Trubeck Laboratories 1956 151 201 105 Q
26-13-215 Beckton & Dickinson 1966 118 363 251 Trb
 26-13-216 Marijon Piece Dye Co. 1965 45 285 135 "
26-13-226 Hackensack Water Co. 1954 92'11" 103 No test Q
26-13-234 U.S. Printing Ink Co. 1965 70 220 60 Trb
26-13-268 Top Notch Plating Co. 1965 21 300 190 "
26-13-298 Alpha Refining Co. ~ 400 115 "
26-13-415 Minit-Man Auto Car Wash 1957 39 180 90 "
v726-13-447 Food Fair Stores, Inc. 1956 30 320 g2 "
26-13-499 Pfaff Tool & Mfz. Co. 66.5 740 145 "

-



.26-13~-598
- 26-13-598
26-13-615
26-13-642

v .

1]

K

Erie Railroad

: con )

KeystonelMEtal Finishers
L ce

26-13-655/6 : "

- 26-13-668
. 26-13-695
- {V26-13-775
v26-13-775
26-13-921

. 26-13-924

26-13-983
26-13-983
26-13-984
© 26-13-987
26-13-994
26-13-995

Kiesewetker

North Bergen Realty Co.

Fairmount Chemical Co.
United Spellac Co.
Miller & Co.
DeAngelis Packing Co.
Mehl, John & Co.

. "ot

Mountainilce Co.

Steel Laundry Co.
General kefrigerator
Columbia Amusement Park

1968
= 1950

A=

1965

1948
1913
1923

J. Geodetic Controlj Survey monuments described
Index Maps 21,26; adjacent Index Map 16

1960

20

18
21

114

184

182
200
-200

150
380

72

" 300

475

135
45
1020
1050
950
1028
1350
200

.'90

150

T 26-13

1200
.4
312

76

150

0
300
200

© 925

0

40
0
130
.0
100

Trs
Trb
" n
"

- Trs
Trdb~Trs

Q
Trb
"

Q

Trdb
"

Trdb-P6

Trs-P6
Trs

4
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{ -

Elizabeth

BLOCK #26-22 o - 8/76

Arthur Kili—Elizabeth, Elizabeth Channel, Morses Creek; Passaic-~Lower Passaic

1. Newark WSO AP - Detailed meteorologic data

2. Map No. - .. Location w0 Period of Record
67 Elizabeth River at Irvington 1931-1938
68 Elizabeth River at Nye Ave., Irvington 7/23/38
72 Elizabeth River at Elizabeth 1921-
3. 262 Passaic River at Harrison 1967-1971
272 Elizabeth River at Morris Ave., Elizabeth 1964~

Water Quality Standards: (explained in Atlas Sheet description)
FW3, TW2 except where classified TW3

Brunswick Formation (Trb), Stockton Formation (Trs), Diabase (Trdb)

1. Physiographic;Province: Piedmont
Subdivision: Triassic Lowlands
Major Topographic Features: Wisconsin Terminal Moraine, Red Sandstone -

Plain, Hackensack Meadows, Newark Bay, Palisades Ridge
Elevations (ft.above sea level): ridges 300, valleys 0
Relief (ft.):. 200 '

- F

2. a. Normal Year: 44"
Dry Year: . 36"
Wet Year: 53"

b. January: 32°F
July: 74°F

€. 243 days. - Last killing frost: 4/15; first killing frost 10/20

Essex County:
Weequahic Park
Union County:
Elizabeth River Park
Warinanco Park -

Boxwood Hall/Boudinot Mansion, Elizabeth (State Owened) ‘

-



{

o - | 26-22

I

J. Geodetic Control Survey monuments described
Index Map 26; adjacent Index Map 31

. ' 8/76
I. Water Well Records ]
| Screen
Setting ,

_ i Year or Depth Total g/m
Location &wner Drilled of Casing Depth Yield ' Formation -
26~22~143 Irvington Smelting & Ref.Wks.=.1953 71 - 209 192 Trb
26-22-143 | 1953 62'4" 304 300 "
26-22-145 Associated Mech.Devices 51960 83 250 go

6-22-149 Gallo Asphalt Co. - i 1961 107 201 200 "
v;6-22-213 Krueger Brewing Co. 656 435 ¢
vgg-zz—zzs Smith & Shith Funeral Parlor 776 25 "

-v26-22-234 U.S. Navy - 565 39 "
v26-22-237 Conmar Corp. 300 450 ¢
v26-22-262 National Lock Washer Co. 800 100 "

\e  Vv26-22-275 Linde Air Products Co. 1956~ 44's5" 500 124 "
-0 v26~22-293 New York Port Authority 1968 60 370 260 "
—26-22-322 Standard Pitulithic Co. 1964 89'11" 406 360 "
/26~22-327 Pfeiffer, H. 505 12 "
—v26-22-333 Arkansas Co., Inc. 1965 72'9" 400 65 "
—Vv26-22-333 Ronson Metals Corp. 1965 80 300 220 "

— v26-22-334 Wilson, HLA. Co. : 778 g

356-22—345 Chem-Fleur 1965 97 - 306 200 . "
26-22-355 Englehard Ind., Inc. 1966 54/79'8" 428 167 "

v26-22-355 " 1965 80'7" 400 401 " -

v26-22~356 "o 1966 78.5/92 495 4 "

- 26-22~368 Rutherfork & Delaney Hldg.Co. 1956 42 220 100 "¢
26-22-411 Bristol Meyers 1967 49 500 159 " ..
26-22-418 Dillon-Beck Mfg. Co. : 379 00 "
26-22-449 Elizabethtown Water Co. 400 550 "
26-22-463 Orbis ProEucts Corp. 1958 157 350 12 "
26-22-517 Pennick, S.B. Co. 1961 64'10" 585 26 v
26-22-518 Pure Carbonic : 600 30 n
26-22-546 Black Diamond Grit Co. 1960 92 265 150 "
26-22~574 " Londat Aetz Fabric Co. 1965 50 600 30 "
26-22-574 Elizabeth Abbatoir 641 75 "
26-22-744 Morey LaRue Laundry 700 15 "
26-22-745 o "600 14 "
26-22-785 SteveusonICar Co. 300 95 "
26~22-786 Feldman Brothers 805 54 %
26-22-795 Reichold Chemical Co. 1967 39'6" 400 415 ¢
26-22-828 Singer Mfg. Co. 1200 9 "
26-22-833 General Chemical Co. 1965 106 500 70 "
26-22-842 Clauss Bottling Works . 500 50 "

. - 26-22-847 Elizabethtown Gas & Light 300 0 "
26-22-852 Riker Motor Co. 500 o
26-22-854 Thomas & Fetts Co., Inc. : 500 264 "



. ’ e 26-23,24

| BLOCK #26-23,24 : , | 8/76 -
! -
A. Elizabeth, Jersey City

B. Arthur Kill—Eliz%beth Channel, Passaic-Upper Passaic
N [

—

C. 1. Jersey City — Non-recording temperature and precipitation gauges
]

! =T
Water Quality Standards: (explained: in Atlas Sheet description)
TW2 except where classified TW3
i X
D. Brunswick Formatfon (Trb), Stockton Formation (Trs), Diabase (Trdb),
Manhattan Schist (Oms), serpentine (sp)

E. 1. Physiographic Province: Piedmont
Subdivision: Triassic Lowlands
Major Topographic Features: Red Sandstone Plain, Palisades Ridge,
Hackensack Meadows, Newark Bay, New York Bay
Relief: 10° :

2. a. Normal Year|: 43"
Dry Year: ' 35"
Wet Year: 49"
b. January: 32°F
July: 74°F
¢c. 245 days. Fast killing frost: 4/10; first killing frost: 10/20

i .
F. Hudson County:
Lincoln Park
Div. of Parks andLForestry:
Liberty State Park
Little Basin Area
G. U.S. National Park Service:
Statue of Liberty National Monument (Ellis Island)
U.S. Army:
Military Ocean Terminal
H. Statue of Liberty'National Monument
Hudson County Courthouse, Jersey City
I. Water Well Record+
i Screen
' Setting ¢
, ) Year or Depth Total g/m
Location . Qwner Drilled of Casing Depth Yield Formation
wle §;~/26-23-111 Pfaff & Kéndall 1965 81.5 2000 100 Trb
26-23-142 Lincoln Farm Prod.Co. 109 25 Trbs
v26-23-245 Spalding & Jeanings , 422 75  Trb-Pe
v26-23-291 Berkeley Industries 1956 115/140 335 60 Trbd
+26-23-293/6 Snead & Co. - - 300 60 Q
26-23-333 Erie Railroad - : 197 157  Oms
26-23-334 Lembeck & Betz's Brewery : 1000 33 Trs
26-23-344 Burnett Ave. (228) Co. 438 55 "
26-23-763 Esso Standard 0il Co. - 1959 114/252 505 3 "4

- J. Geodetic Control Survey monuments described
Index Map 26; adjacent Index Maps 31,21,16

it






AREA~ SERVED BY PRIVATE WATER SERVICE COMPANIES ;
AREA SERVED BY REGIONALLY OWNED WATER SERVICE COMPAINI:IE.
AREA .SERVED BY "MUNICIPALLY OWNED WATER SERVICE COMPANIE

NATER SUPPLY .. "[—3 AREA NOT PRE&:NTLY SERVED BY WATER SERVICE ;
A I S PUBLIC SUPPI.Y WELLS —E’WATER MAIN ACROSS 'HIGHWAY

8= FOR FUTURE USE
- ). SURFACE WATER INTAKE
. .——W-— MAJOR WATER MAINS . -

- AREA SERVED BY PUBLIC SEWAGE SERVICE
'AREA NOT PRESENTLY SERVED BY SEWAGE SERVICE

~ SANITARY LANDFILLS - -

© SEWAGE TREATMENT PLANTS (CAPACITY <0.3mgd)
SEWAGE TREATMENT PLANTS (CAPACITY 503mgd) o
MAJOR SEWAGE TRANSMISSION LINES - —-

SEWAGE,, LANDFILL

f e, .

—— = — DRAINAGE . BASIN BOUNDARY
R -+ emm————i RIVER BASIN BOUNDARY
IRAII\IAGE BASIN L HUD§I)N - DRAINAGE BASIN NAME
S o ———— STREAMS AND RIVERS
FLOOD PRONE AREAS .-

cour\mr BOUNDARY SERLDLL
MUNICIPAL BOUNDARY FRIR e
-POPULATION DENSITY IN PERSONS PER SQUARE MILE
AREA IN SQUARE MILES .

- ~-~PERCENT AREA OF MUNICIPALITY ON BLOCK
MARKET / ROADS .

BUILT UP AREAS

STATE BOUNDARY
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SITE: P}D\MMI
LOCATION:/VeW;rK

DATE SAMPLED /I-14-83
SAMPLE NO.
MATRIX

-1

SUMMARY OF SAMPLING DATA
VOLATILES

4-2

5-4

$<

$-G

&-10

<=

€13 |14 1Red-1l

__Chloromethéne

Bromomethaney

Vinyl Chloride

29

Chloroethane ;

i M

Methylene Chloride

Acetone

Carbon Disulfide

13

T

1,1-Dichloroethene

; 1,1-Dichloroethéh§

ST

AT

1,2-Dichloroethene

310

osuld | 5T

Chloroform

Al

1,2-Dichloroethane,

08

2-Butanone

1,1.1-Trichloroethane

LT

2

‘110

Carbon Tetrachloride

-Xylenes

53

53

S ,000

Ay

"

[ F WA

1.0

440

ST |8300

200

7§00
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SITE: Harnmt!
LOCATION: 1) .. ar¥

4-9%

pATE saMpLED |1
SAMPLE NO, '
MATRIX

UNITS ‘oelo

%d-3

.:‘,[)A - 'J

-

SUMMARY OF SAMPLING DATA _ C PAGE
VOLATILES S .

|su
ATTAGHMENT A
e

Sed.- K

Chloromethane

P -

Bromomethane

Vinyl Chloride

Chloroethane | .

Methylene Chloride

7900

Acetone

5 000 |

Ca#bon Disulfide

1,1-Dichloroethene

1,1-Dichloroethane

7JOO

1,2-Dichloroethene

Chloroform

21, 000

1,2-Dichloroethane

5,300

2-Butanone

5.000%

1,1,1-Tricﬁloroethane

1o

15,000 - .

Carbon Te;fabhloride

Xylenes

TNg

240

41,000 ————




A

SUMMARY OF SAMPLING DATA PAGE >
VOLATILES (CONT.) 5 :
. ¢
DATE SAMPLED [-14-¢8
SAMPLE NO.
MATRIX
UNLTS pp b

ATTACHMENT

A
o

m-| [ w-a] o |smw-2 sw? [sw-s |81 [5-2  [€-5 J4- 96516 7 |59

N

&

_ Vinyl Acetate

Bromodichloromethane

1,1,2,2-Tetrachloroethane

1,2-Dichloropropane o

trans-1,3 -Dichlo‘x{opropene
U -

J

Trichloroethene ' . — . 30 |37 ‘W

Dibromochloromethane

1,1,2-Trichloroethane

‘Benzene . b 4 3 | 13T | 433 5703 | 24 53

cis-1,3-Dichloropropene

Bromoform

4-Methyl-2-Pentanone 51T 36

2-Hexanone

Tetrachloroethene 43 |2 300 b 3 133 | |eqoo

Toluene: — -
9

126 2T |43 1T 188 |33

Chlorobenzene } 39 77 Q100 q 7 L

Ethylbenzene b 3400 2y

R
FIC'S (ol ) 2 J |4903 | 50 (L03] 2003 13T 12,6708 ik 0¥l 137|S060 1230 | 0T oy | 4
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SUMMARY OF SAMPLING DATA PAGE i & e
VOLATILES (CONT.) ‘ %
d Q& ' . (8]
DATE SAMPLED [-! ' e
SAMPLE NO. ' E
MATRIX <
UNITS #)t\ o ,
510 1410 |ram 1<y |69 [Sed-1]ged -2 | s¢d-> [ and o | Sed -§
Vinyl Acetate 3T
Bromodichloromethane
1,1,2,2-Tetrachloroethane
1,2-Dichloropropane
trans-l,3-pichlrr0propene
il 8
Trichloroe'thene . o 130T ‘3’(0 N T 31033’
Dibromochloromethane
1,1,2-Tritho;oethane
‘Benzene
13 13 | Saod
cis-1,3-Dichloropropene
'.vBromoform
4-Methyl-2-Pentanone ' 3300
2-Hexanone
Tetrachloroethene . - .
' 4 |69 P {120 [160T | 33 ST N3 {19,090
Toluene ,
NEAREN o |10 |!9° §3 |6, %0
Chlorobenzene
ZA | 1LY 3d 976 33,00
Ethylb - —
ylbenzene o Y |a000 25 70 42
T1Cs (olsl) 43,400 174, 0028 | 110 T PAMT | 563 |%5,%00T 12,2003



DATE SAMPLED 11"14'86
SAMPLE NO.
MATRIX

UNITS Qb

[EAN
Uy

SUMMARY OF SAMPLING DATA

$-13

SEMI-VOLATILE COMPOUNDS (CONT.)

Sed -3

sed-d

PAGE

Sed-&

- ‘U“

ATTACHMENT

€

|

bis (2-Chloroethoxy) methane

2,4-Dichlorophenol

N
ey

1,2,4-Trichlorobenzene

paoed

170,000

SIARN

Naphthalene

IinT

2503

o

(703

36) ot

Ny

A-Chloroaniliqe
g

Hexachlorobutadiene

Q-Chloro-B-methylphenol

25Methy1naphtha1ene

{Sa» 31>

Y3

SN

21003

Hexachlorocyclopentadiene

2,4,6-Trichlorophenol

303

2,4,5-Tr1chlorophenol

2-Chloronaphthalene

2-Nitroaniline

50T

Dimethylphthalate

Acenaphthylene

2,6-Dinitrotoluene




C
DATE SAMPLED 114 g
SAMPLE NO.
MATRIX
UNITS W}p

-1

SUMMARY OF SAMPLING DATA
SEMI-VOLATILE COMPOUNDS

5-9

God-1

sad-4

Sed-&

sin-1

SVYALY

sw-d

pace b

-

A

- ATTACHMENT

=

Phenol

510 58

(S0 T

bis(2-Chloroethy1) ether

2-Chlorophenol

1,3-Dichlorobenzene

Sboo

176

1,4-Dich1ﬁrob§vzene
| K '

(80X

2000

24,000

)

A6

.Benzyl aléohol -

1,2-Dichlorobenzene

-[1.{,000.3

2-Methylphenol

bis(2-Chloroisopropyl) ether

4-Methylphenol

N-Nitroso-di-n-propylamine

_ Hexachloroethane

" Nitrobenzene

Isophorone

2-Nitrophenol

2,4-Dimethylphenol

Benzoic acid

R

4T




v

DATE SAMPLED H—lUf'g(l’
SAMPLE NO.

MATRIX

UNITS ﬂ)\?

Lj\
W

§-d

SUMMARY OF SAMPLING DATA

SEMI-VOLATILE COMPOUNDS

[1EaN
[
A

S

59

(CONT.)

3173

$-14

PAGE

Y

ATTACHMENT A

N
B
v

5

-~

3-Nitroaniline

56

Acenaphthene

2,4-Dinitrophenol

4-Nitrophenol

pibenzofuran,

il h]

od

2.4-Nitrotoluene

Diethylphthalate

13,003

4-Chlorophenyl-phenylether

Fluorene

4-Nitroaniline

4,6-Dinitro-2-methylphenol

N-Nitrosodiphenylamine

4-Bromophenyl-phenylether

Hexachlorobenzene

Pentachlorophenol

Phenanthrene -

1SHHad

Sonoé

83003t

[ 805y R0 IB

4000303 | 4eaTps

10,0008

g707

29018

D100 T B

" Anthracene

0T

§<TT




DATE SAMPLED H—l‘( -§ 8
SAMPLE NO.

MATRIX

UNITS P\s‘w

SUMMARY OF SAMPLING DATA

SEMI-VOLATILE COMPOUNDS

(CONT.)

.

PAGE _ R

- ATTACHMENG

S~
|~

3-Nitroaniline-

Acenaphthene

2,4-Dinitrophenol

4-Nitrophenol

Dibenzofuran :
: {
1 A'

2,4-Nitrotolluene N

BN

Diethylphth&late’

4-Chlorophenyl-phenylether;

Fluorene

20,09

4-Nitroaniline

4,6-Dinitro-2-methylphenol

N-Nitrosodiphenylamine

4-Bromophenyl-phenylether

Hexachlorobenzene

Pentachlorophenol

Phenanthrene

36)003'7 (9)

Antniracene
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SUMMARY OF SAMPLING DATA pacE _ YbF /L
SEMI-VOLATILE COMPOUNDS (CONT.) T T '
. . -0
DATE SAMPLED ll-lq'gZg ' E'
SAMPLE NO. » <
MATRIX )
UNITS
PP s-1 &) 52 |gd 5 st -7 15-% 59 s/ | 3-H
. . (3 = g
Di-n-butylphthalate 99036 | TwIB oo | fmad T2 | qooafy | 23004 5| 30058 130036
Fluoranthene w018 sjo0afy | Fme fo 20003 12,0030 (90436 | 130030
Pyrene 120098 | g b | quooshs | Tl 20008 10,0093 6 | 720053 ] nooI b 17081 G100T I
Butylbenzylphthalate
3, 3-Dich1<7robﬁj\zidine
i A
Benzo (a) anthracene ' 20T 3o T 4200T L0 23070
Chrysene Y5003 46T 70°T | @l
bis(2-Ethylhexyl) phthalate , . 4 "
(2-Ethylhexyl) ph! o3P | ool (B0 B {grom € | 120000 2o ® 27000008 | 91 00efs | 79TR
Di-n-octylphthalate gyooT | a3 T
Benzo (b) fluoranthene. ,23])1(5 3 iR 35_00:3&. 130058 350.)5F_) a 'JOOJE\ '
Benzo (k) fluoranthene 15003k 3806 8| Y0IBH Saouiﬂ 590 B
Benzo (a) pyrene @30 30Tl | WoTh| wioodl | 32003k
Indeno (1,2,3-cd) pyrene _ "qoof —
1 L, 00D 2
Dibenz (a,h) anthracene 193 -
Benzo (g,h,i) perylene /i 0T 250 T -
o™ '
LS (4ok=d Yoo,000 |36,000 1200 Qoo |301,02 S0000 {000 {3000 [200% 10" [298000 [169x10°



TLCS (otsl)

Q=
=
SUMMARY OF SAMPLING DATA pacE 10 & 1o
SEMI-VOLATILE COMPOUNDS (CONT.) 4=
A -14-8 % '35
DATE SAMPLED ! | Q
SAMPLE NO. s =
MATRIX . | <.
UNITS ) : . R
tP 4-12 s> |5 55 [oed) 14ed. D [sed-> A4 13ed- & lsw-] ] Slo-2 |SWR
v v - .
 pi-n-butylphthalate 593 32003 | 7340 | qioI6 | palh 2003 > | 3000 IR 255 [ash | 81R’
Fluoranthene oo | [200TR . 470 26,003 (% (300TR |~ ;
Pyrene - o000 £ | 12003 | Steodfs | 5w B 2500403 11000F£> y .
Butylbenzylphthalate 1o Jbs J = 000;(%?  —
3,3-Dichlqrob‘efnzidine — 0 ; —
‘l ;'!‘ ) './ .
Benzo (a) anthracene ' 5‘,;-)03‘ 3503 IOJJJ } .
Chrysene . _ 1,090 1500T 263 P
bis(2-Ethylhexyl) phthalate) .., , oo [puoob | aqoss B 00Th | 33,000 21,000 5000000 | 0TS | 1TR1 | 8267
Di-n-octylphthalate 10000 2007 ‘ .
Benzo (b) fluoranthene 7700 & 103 5Hat —
e ~ Benzo (k) fluoranthene s | 1qooab 200.4b ' —
AN
-Benzo (a) pyrene o ol 11023 * 20028 ‘
Indeno (1,2,3-cd) pyrene o o3 —
s RS ’
Dibenz (a,h) anthracene - 4
Benzo (g,h,1) perylene g S 50O o I
135,007 [393,000 335 [10,00 | Sbeoo [420,000 439,900 om0 324 xi0¥ |6 |34 <70



o

HATE SAMPLED 1 |-14-81 A

SAMPLE NO.
- MATRIX
 UNITS PPb

177{/3-"-' .

(o}

SUMMARY OF SAMPLING DATA

SEMI-VOLATILE COMPOUNDS

(CONT.)

x

PAGE /!
—?' .

' ATTACHME

05 L

* Di-n-butylphthalate

356

Fluoranthene

P

Pyrene

. Butylbenzylphthalate

t-n

st

3,3-Dich19robfrzidine
1 A

.\‘.

Benzo (a) anthracene'

Chrysene

bis(Z-Ethylhexyl) phthalate

2103p

125

Di-n-octylphthalate

Bénzo (b) fluoranthene

Benzo (k) fluoranthene

-Benzo_  (a) pyrene

Indeno (1,2,3-cd) pyrene

- Dibenz (a,h) anthracene

Benzo (g,h,1) perylene

TiCs (eko\

T2.00
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SUMMARY OF SAMPLING DATA : PAGE [2 OF Jlo.
PESTICIDES AND PCBs o

G )

patE sampLe (14 -£%

SAMPLE NO.
MATRIX

UNITSW\() 1<m-2 | 5-2 (-3

___ATTACHMENT

Ts
L
O~
N

$o15 | el -l [sed AL AN

“malpha-BHC

' peta-BHC

delta-BHC

gamma - BHC : '
. . . .f .

Heptachlor . h

g
Aldrin . ‘ .
: ‘ i (60O DO

‘ f Heptachlor epoxide| , ) ‘
. _ ﬂ

“Endosulfan I
n 08T

Dieldrin  {9700] 4200} bio [ 100T | IS T ) 70T 1900 {6700

4,4’ -DDE | —
| bl

Endrin

Endosulfan II

'4,4' -DDD » 00 -

Endosulfan sulfat

4,4' -DDT ,
4 : , 34T {2003

" Methoxychlor

Endrin ketone




(.

\ .

~ Aroclor-1242

DATE SAMPLED [/~
SAMPLE NO.
MATRIX

UNITS gob

-8%

5-]

()
\

WAN
[
N

$ o

SUMMARY OF SAMPLING DATA
PESTICIDES AND PCBs (CONT.)

5-3

4-fo

5-1]

3 S

sis |sed -1

el
>
(2]
2]
>
(@]
L]
~
&

-

<ed-sad 2 1504

A

ENT

ATTACHM

)

Sd-

alpha-Chlordane

{413 [15-14

camma-Chlordane

Lo

Toxaphene

Aroclor-1016

Ardclo;-1221 i
|

Aroclbr-1232.

Aroclor-1248:

15,009

3706 f

gnoo:Y

/8oL

9800

L300

AT N

Jjob0oTJ

(SO0

21,002

31,00

17600} 2267

270

4100

<4805Y

4300T

faend”

Aroclor-1254

\Toclor-1260




I ¢

e
SUMMARY OF SAMPLING DATA pace /% of L.
o METALS T =
QQ - =
DATE SAMPLED — -
SAMPLE NO. ﬁ pp - E
MATRIX <
UNITS - .
_ : Mmw-il mw- 2 sv- | gw-y | $-1 |52 -3, 5-d |4-5 Sl |51 -9 |s-Q |50 | st |s-r
Aluminum
Antimony IB;% 233 | 37 2 Q7%7
Arsenic 1030 a1, | 13 ass| a3 | 3l 23.5 R
Bari ,
ariem o |2200 2950 47 | 4S9 $a
Berylliwn i ’ i,‘!! /'L{ 3-(0 "8 . ,'L"
Cadmi ‘ : '
admium 1 o367 249 | Bie |5 7201 31 sA s | b | S5 43 | n.4
Calcium ‘
Chromium 222 2226|2350 Ky sox {37 - |IS6 1890
Cobalt '
copper |/ (0 Sy 2o | [ 310 (14 josol 283 |92 | R3S 09
Iron
Lead . ; .
ea oo ] 27 | (1Y L svg | laie | o 920 | 594 |409d 7> |537 QA {49 |L&20 |R7/D
Magnesium i
Manganese
Mercur - “ . '
sreury gl 7| oriee 3.4 el 2.4 2 % 19
Nickel
reke LAl 208|429 |00 ot | 136
Potassium .




paTE samMpLED M8 10 A
SAMPLE N T———

MATRIX
UNITS

t

o

\

-3 | Sw -

T
A\

SUMMARY OF SAMPLING DATA

METALS (CONT.)

15-9

5-1l

S-r4flsat-3l<ed 4

Selenium

M-l (AW

Silver

12 \ 551

Sodium

|

Thallium
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HUMMEL CHEMICAL COMPANY
185 FOUNDRY..STREET
NEWARK, ESSEX COUNTY
EPA ID# NJD002174712

The Humme 1 Chemical Company formerly operated a chemical
warehouse/distribution center out of a small industrial complex at 185
Foundry Street in Newark, Essex County. It is also likely that operations

at the site included reacting and mixing of chemicals, most of which were.

in powdered form. Hummel Chemical was located in Newark until the mid
1960's when operations were transferred to South Plainfield, New Jersey.
It is not known how long the company operated at the Newark site. It 1is
also not known what buildings within the complex the company may have
occupied. Officials of Hummel Chemical and the Norpak Corporation/KEM
Realty Company, who formerly owned a majority of the property in the
complex, were questioned as to what buildings Hummel Chemical may have
occupied, but no records with that information are available.

Very little information is available concerning the company's operations in
Newark. According to EPA's publication, 'Dioxins'", published in 1980,
potential dioxin precursors such as 2,4-dinitrophenoxyethanol,
3,5~dintrosalicylic acid, picric acid and hexachlorobenzene were present at
Hummel Chemical Newark plant. However, it is unknown what other types of
chemicals may have been present at the site or what types of
storage/disposal methods were used by the company.

A review of information concerning the company's South Plainfield facility
had revealed that poor housekeeping and operational practices had led to
fires, explosions and employee injury, as well as groundwater, surface
water and soil contamination. Because of the company's disregard for

employee and public health and safety, as well as the lack of concern for
the environment as shown at their South Plainfield facility, it is probable
that a similar sentiment existed at the company when they operated in
Newark. Therefore, it 1is likely that improper disposal of hazardous
substances also occurred at the Newark facility. Because dioxin type

compounds like those which were present at Hummel Chemical's Newark
facility do not readily migrate vertically through the soil column, it is
likely that many of these substances may still be present near the soil
surface. This is cause for concern as the site, as well as adjacent
properties, many of which are vacant and may have also been used for
disposal, are easily accessible to the public. It should also be noted
that since many of the substances used by Hummel Chemical were in powdered
form, and dioxin type compounds have an affinity to bind with soil
particles, it is possible for contaminants to be transported offsite as
dust particiles or aerosols. This would allow contaminants to . spread

throughout the area and possibly contaminate residential areas. The
nearest residential area lies only .5 miles west of the site. Since storm
drains in the area discharge to the Passaic River, it is also possible for

the river to be contaminated by runoff from the site. This may have a _

direct impact on aquatic biota in
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the river because dioxin type compounds may bioaccumulate in aquatic
organisms and pose a biomagnificatiq&;—threat, which leads to the
possibility of food chain contamination. Because the dioxin type compounds
do not readily migrate vertically through the soil, this also makes them
readily available to terrestrial organisms. Migratory birds would seem to
be the most susceptible because of the proximity of the site to the

Hackensack Meadowlands. It 1is also possible that other hazardous
substances utilized by Hummel Chemical, besides the dioxin type compounds,
may have also been improperly disposed and contributed to soil and surface
water contamination. Depending wupon the characteristics of these
substances and their ability to migrate through the soil column, it is
possible groundwater contamination has occurred. Groundwater in the area,
which is used only for industrial purposes, is derived from two aquifer
systems. The high yield aquifer originating from the Brunswick Formation,
which is the main source of groundwater in Essex County, may be
contaminated by substances disposed at the site although it is relatively
deep and is protected in much of the area by confining clay layers.

However, the low yield aquifer existing in the unstratified drift of

Pleistocene age is more likely to be affected since it exists near the
surface (Attachment F).

Another cause for concern 1is the health of employees of the current
occupant of the buildings formerly utilized by Hummel Chemical. Because of
mixing operations used by the company at their South Plainfield facility
which allowed chemicals to spread throughout the process buildings, it is
highly likely this also occurred at Newark. If these buildings were not
properly decontaminated after Hummel Chemical's departure, employees may be
constantly inhaling dangerous compounds.

Although the compounds known to be present at the site are considered Class
I1I dioxin compounds (compounds which have a very low potential to change
into dioxins), a high priority for further investigation 1is warranted
because of the lack of information available and the threats to the
population and the environment. It is recommended that a site inspection
be conducted as soon as possible to characterize contamination present on
site. Sampling should include shallow soil samples to be anlayzed for
dioxins and priority pollutants plus forty,-as well as deep soil samples to
be anlyzed for priority pollutants plus forty. Determination of sampling
locations and number of samples would be based on information obtained
" ‘during an on-site presampling assessment. It is also recommended that
officials of Hummel Chemical physically identify the buildings which they
believe the company may have occupied. Wipe samples to be analyzed for
dioxins should be taken from inside these buildings to determine 1if
residues from past operations still exist which may constitute a health
hazard to current employees. Based on review of sample analyses,
additional investigations, including installation of monitor wells to
survey groundwater conditions may also be mnecessary. All potential
migration pathways of substances off site, including storm drains, should
also be investigated and closed off. Lastly, it should also be ensured
that proper security is implemented to prevent unauthorized entry onto the

; .
site.
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Preliminary Assessment

Hummel Chemical Company
185 Foundry St.

Newark, Essex Co.
NJID002174712
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POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION

o ‘ G\ STATE[C2 S7E mumafA
-~ PRELIMINARY ASSESSMENT
\Yd4 EPA PART 1- SITE INFCRMATION AND ASSESSMENT NJ 10002174712

IL SiTE NAME ANO LOCATION -

1 UTE wasld dogel semmus, o Soesmnes amne @ 02 STREET, ACUTE wQ., SR SPECK C oCANION CENTFEA

Hummel Chemical Co. : 185 ﬁundny St. :

X124 . 04 STALE |08 2@ CTOE 08 SNTY QI SIUmMOA CING

Newark : NJ Essex h]

09 SICACWATES | ATITUDE LONGITUOE - i .
40° 43" 34" 74°_08'_ 01" _._ |Block Unknown " Lot Unknown :

10 SAZCTONS TS SITE iduarung vam aswras s (oo
New Jersey Turnpike to Exit 15E. Take. Doremus Ave. and make a right onto Roanoke Ave.
Follow Roanoke to Foundry St. Make a right on Foundry St. and site is approximately |
1500 feet to the left. -
ul. AESPONSIBLE PARTIES

a1 CWNEA 1 aapen G2 STREZT immasores. smenng, s oammnasy . )
It is unknown what buildings that Hummel J&ccupied , however the owner of the property
S3 oY Ca STATE} QS 2w CSTE 06 TELEPMCRE MLBEA
at that time was the Norpak/KEM Realty Co‘i'\pany. (O ‘
0F SPZAAICH (f wawn ane avresarn wwn swans) ) i 08 STRZZT imamnss. My, roowernmt
Hummel Chemical Company 10 Harmich Road .
=T [1GSTATE |11 2P COE 12 TELZPMCNE NLMBER
South Plainfield | NI | 07090 201 1754~-1800
13 TYPE CF SWg ASruP iCanca e
}li A PAIVATE T 3. FESERAL D C.STATE IBD.CSUNTY T £ MUNICRAL
A penty AnyTue
Z F.CTRZR, C G. UNKNCWN
"Secwes fm—— .
I e mit i ™ L mtRmron e Pt alisY TN F S Shes o e e - -~ . R
— A ACAA 3001 DATERECSIVED i i T B UNCSNTRCLLID WASTE SITEcaaca 193w CATE RECEIVED. f Z C NCNE
wiminm Sav rpal -olrs JAY TEAN N
IV. SHARACTERIZATICN CF POTENTIAL HAZARD
SV o WIS MSPECTION BY .Crnea of Putr apery)
= ves  oATE L 0 A zPA T 8. Z7A CCNTRACTCA T C.STATE T 0. OTHEA CONTRACTCA
d ~o T TaCnIn v oA C E LCCALHEALTH CFFICIAL ) F. OTHER:
sSowan vy
CONTRACTCR NAME!S):
33 STE STATUS 1Cmms smer 03 YEARS OF OPERATION )
XA. ACTIVE T 8.INACTIVE T C. UNKNCWN T unkNOWN
$E Gowwmal, YE AR SO, v AR

S4 SE3SAPTONCEF SH&S?MCES PCSIALY PRESENT. ANOWN, OGAU..EGE.D .. . . . .
Pigrie¢ acid, hexachlorobenzene, 3,5 dimtro salicylic acid and 2,4-dintrophenoxyethanol}

which are all potential dioxin precursors, were known to be present at the site. It
is unknown what other substances may have been present. Se€hazardous substance list-
ing for substances which were possibly present.

39 SESCAP T OF POTENTIAL MAIAAT T ENVIACAMENT ANGYOR PCPULATION

Although little is known about Hummel's operations in Newark, the disregard for the ———
environment and public_and_employee health and safetz at the company's South Plainfiel
facility leads to the likelihood” that soil, groundwater and surface water contaminatiof
‘has also occurred at Newark. . :
¥. PRICAITY ASSESSMENT
<)V PAUCAITY FCR INSPECTION 1CAres 0 A o Seoqnss & CAnis 0. Livamme Pont ] - wase -d Ponn ). - < -~e
%A nIGH S8 MEOIM + GC.Low C 0 NCNE
IRLISEHRA radud 6 &0 SBity| 1PNt BN | o) - {RASEC) SR W sepmagnd Dosu) .l'-l'-oll-r ‘nnh-..od l—-—no-_-unwlm

YLINFCAMATICN AVAILABLE FAOM

S1OSNTACT R . T2 OF 14 gert 1> gutrvad sseary I TELEPRONE YumBER
Robert Beretsky NJDEP /DHWM/BPA ‘609" 984~-3014
o4 33350n AT SPUNSULE FOR ASSESSmENT 38 ASENCY 06 ORGAmalA T Gl TELIPHONE NUMBEA | S8 SATE
Robert Beretsky NJDEP DHWM/BPA 1 609 984-3014 | -2LL1L/B7

EFAFCRM I07C-121(7-8Y)
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\‘:’EPA : PART 2- WASTE INFORMATION N D002174712
L WASTE STATES. QUANTITIES, AND CHARACTERISTICS -
) AMTSCAL 51ATES 1CAvce ar mer smavwe 32 WASTE SLANTITY AT MTT Tl 63 wasSTl m;wjrm (Clangt @ St atmow s
- '“:-“-‘-—-—u-..-‘. - Wa Yéi‘ [ 37-"X7]. "8 3 ). reGee Y vOATLE Lo
A ok owts L s Tons Lacoamosve  LPawtcos  od SO
- G seocd v s cusc vancs 5 Unknown D PEASISTENT ;.. Qretast vl
= 3. 91eR Soecers NG OF DALMS - - . .
AL WASTE TYPE
T IATEGCAY | SUBSTANCE NasmE 101 GACSS AMOUNT 102 wraT SF MEASUAE! 33 COMMENTS
T oseo | SLUOGE ’ | ] |According to EPA's "DIQOXINS"
BEYER Car wASTE | I |book published in 1980, 2.4
T sc. | SCLVENTS ~ | ! {dinitrophewosy ethanol, hexachlord
553 | - PESTICICES | . | jobenzene, 3,5 dinitrosalicylic adid
ez | ZTmER CRGANC SHEMICALS | Unknown | |and picric acid were present at
oC ] NCRGANC SHEMICALS | ] |{the Newark site. However it is :
s 2CCS i I junknown how much of these )
345 | SASES ! ] |substances were present. It is
— — e | i jalso unknown what other types of
N, AATARCCUS SUSSTANCES .See acemma o0 ot bommwons caow 143 Rommets substances may have been present.
F;:g;:avl 32 SLBSTANCE Nami | 332ASNUMBER | 34 STCAMGE USPCSAL METRGO | sscomcenTmatien | 2EASE S,
—OCC__12,4-Dintrophenoxyethonol \l Present on site accroding to !
| ocC !'3,5-dinitrosalicylic acid 4' EPA's "DIOXINS" book - see ° !
i OCC  ‘hexachlorobenzene ligg-74~1 ! Attachment A ! _
. ocC picric acid ) )i : . - DT
' | : | _ i -4
occ 12 ,4-dinitrophenol | 51-28-5 These substances are hised by Hummel ‘.
oCC ihydrazine | 202-01<2 Chemical at their South Plainfield, NJ i
_ | Ll LTt T o vr - Hplant. These substankes vere alsd :
0CC |hexachloroetha'he 67-72-1 possibly present at the Newark fao'ﬂ-iry
10C |lead nitrate 13256_98_Z>since it is believed kimilar operdtions ' !
10C | lead dioxide ) 7439-92-1 f\were conducted at both facilities.i :
Toc  |lead chromate ' 18454-12-1 i ! ' ’
I0C Ibariumchromate 7440-47-3 , | ‘ :
10C _ lzinc oxide 7440-66-6 i ! i
[oCC”  fethyleme glycol 107-21-1 - . = !
P | '.
Y FES2STICXS Lee covenms v SAS spnmers: v Ay
zareacar | 01 FEEDSITCA Namk | 52248 numaER caressar | 01 FEZDSTOCK NAmE i 37CASNUMGER
23 | oS |- b
vy FOS _ P o-. :
FSs ] . #0s ) f
ex) | e Fus 1
v SCURCES OF INFCAMATION i€en menon ey -t -y,
Attachment A - EPA - "DIOXINS" EPA-600/2-80-197
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: o s s ,
me L Grmem | = egE,, simmt. ST
'3 JCweeA, SwES L F LU0 TOnS L & RADDACTIVE W & FLasmardil S R AEACTIVE
= G st LG CuBC TARDS LD PERSISTENT L n QmTASLE L L. DeCOMPATEE
<5 ot ——————— . i - M QT AP CABLE
t3owcays NG OF OAUMS (e -
L MASTETYPE
Tateccay | SUBSTANCE Namé ] 91 GACSS AMOUNT 162 T 5F MEASUAEL 33 COMMENTS
T SuJ | SLUOGE i | | |
T o | Ony wasTE i | |
ScL | SOLVENTS | ! |
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L. IDENTIFICATION
POTENTIAL HAZARDOUS WASTE SITE v STATE] 33 STE aoih

SEPA ' PRELIMINARY ASSESSMENT T R 1,
A PART 3¢ DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

L RATAADGUS CONDITIONS AND INCIOENTS ‘ I
' = CBSERVED (CATE.

N ; A.GROUNOwATEBGOmemno« [+ ) A
u{cwum POTENTIALLY AFFECTED: e 04 NARRATIVE DESCRPTION
Although dioxin type compounds do not readily migrate through soil, other substances
which were improperly disposed by the company may migrate through soil and contaminate
groundwater. . Attachment D,E,F

02 . CBSERVED 1DATE. N ﬁﬂcmnw. CPWTTTS)
Oa NARAATIVE DESCAIPTICN

T RPOTENTIL O ALEGED

Cs  SURFASE WATER STNT AMINATICN

;J&Pvurmﬂcfanrm'.v APFECTED e ‘
Improperly disposed hazardous substances may enter the nearby Passaic River via storm
drains or groundwater discharges. Storm drains in the area discharge to the river. J

At tachment '

e G2 = CBSZRAVEDIOATE i 3 PCTENTIAL C aEGED
g; é?ulﬁ‘érﬁlg?éf:;:rﬂsscr;a. 04 NARRATIVE DESCRIATICN " Attachment C
Hazardous substances disposed by the company may become airborne as dust particles or
aerosols. The company is also known to have mixed powdered chemicals in a manner whict
allowed the chemicals to become airborne throughout the process buildings. These {
chemicals could have also been transferred to the outside atmosphere via exhaust fans

1 .

-
A‘H, (

T POTENTIAL L ALESED

- = v 02 - CBSZRVED (OATE
av .. S FRE:SAPLCSIVE STNCITIONS : PP -
23 SSPULATICN POTENTIALLY AFFECTE 04 NARRATIVE DESTRIPTICN

The company has not been located at the Newark facility for more than twenty years,
therefore a potential for fires or explosions as a result of Hummels' activities is

very low.

3 [

e mea  w o R .-
- - - - B

;1.);§c5u£;72~ PETENTIALLY AFFECTEE e T4 NAHRATY

It is unknown what type of disposal/storage methods were used by the company at the
Newark facility. However, poor housekeeping and operational practices, which are a
trademark of Hummel, may have lead to improper disposal on adjacent properties which
are easily accessible to. private citizens. Attachment C,E

DESCAIPTICN _ : -

™oy

01 YLF SONTAMINATICN OF SCR 02 Z CBSZAVED (DATE: } KPOTENTUL = asGED
"SXAEA POTENTIALLY AFFECTED! e 04 NARRATIVE CESCRPTION ) )
§5il contamination may hawe occurred as a result of poor housekeeping and operational

pounds, similar to those produced by the company, do not readily biodegrade or migrate

through soil, it is likely any of these substances disposed by the company are still
present. ) : Xttachment A CE ‘ , = : -

practices .which are common at Hummel Chemical facilities. Also, since.dioxin type com

- g ’ i = POTENTWAL O OALEGED
91 ..G CRINKING WATER CONTAMINATICN : 02 J: CB8SERVED (DATE i - PO

23 PCPLULATICN POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTICN

There are no drinking water sources in the area, therefore no potential exists.

223 j X poTenTue o ALLEGED

s "~ - CBSERVEDIDATE
1 n WCAKER SXPOSUREINSURY - = :
:Abnnias SCTENTIALLY AFFECTED! mmmm &4 NAARATIVE DESCAPT ICN

chemicals to spread throughout their process building, it is likely employees of the
current occupant may come inta contact with these chemicals if the building was not
completely decontaminated. - Attachment T

Because Hummel was known to have mixed powdered chemdcals in a manner which allowed the

oz..cest T TENT: S ALLEGED
21 X4 PCPULATICN E XPTSURE INJURY CZ..CBSEAVEDIDATE ] ) POTENTIAL
23 POPULATION PCTENTIALLY AFFECTEY 04 NARRATIVE DESCAIPTICN . ‘
Private citizens could be exposed to hazardous substances which were improperly dis-

posed by the company. Citizens could come into contact with the substances as dust

miles west of the site.

particles or aerosols which were blown off site. A large residential area lies gnly ]

Attachment A, C
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POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION

o E A . PRELIMINARY ASSESSMENT 01 STATE|02 STE MMBER
\7 P PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS LN 1D002174712

. FAZLADOUS CONDITIONS AND INC:DENTS Comuna . .

01 s SAMAGE TO FLORA 02 C CBSEAVED (OATE: o
04 NARARATIVE SESCRFTION . .
Flora may be impacted by hazardous substances disposed by the company, especially.

dioxin type.'compounds which may accumulate in plant . tissues. .
Attachment A pp. 33-34

) /(Poranm_ T ALLEGED

v Xeotenna O ALEGED

31 E Kk 0AMASE 10 FAUNA 02 T GBSEAVED (CATE:
4 NARRATIVE SESCRIPTION tnmawe aumores of spvsm o .
Fauna may be impacted by hazardous substances disposed by the company, especially

dioxin type_compounds which may accumulate in animal tissues. Attachment A pp 25-33

- AL - -
31 XL CINTAMWATICN CF FOCD Cran 02 S CBSEAVED (CATE: e ) /ﬁmw_nm 3 ALz62D
4 NAARATIVE SESCAIPTICN

Hazardous .substances disposed by the company, especially dioxin type comEounds which
bioaccumulate in animal tissues, may b;omagnlfg through” the trephic levels of the food
chain. This is of great concern in this area because of the proximity to the

Hackensack Meadowlands. Attachment A pp. 25-34
N '{u UNSTABLE SONTAUNMENT OF WASTES £2 T CBSERVED (CATE. _____K___) ) % POTENTIAL C ALsGeED
SOEL rastutsts § 1apeUTeg SIRSUEL MGG & s ) - - t t ac men C
€3 PCPUILATICN PCTENTIALLY AFFECTED 04 NARRATIVE JESCRIPTICN t C, E

Little is known about storage/disposal methods used by Hummel at the Newark facility.
However because of the poor housekeeping and operational practices observed at the
company's South Plainfield facility it ds 14k imd it i i

o1 M camace TO CFESITE PROPEATY 02 T CESERVED (OATE ] RPOTENIAL = ae6En
04 NARAATIVE SESCAPTION

Adjacent properties may be damaged by improperly disposed hazardous substances: -

g,

g1 X{C SONTAMINATION CF SEWERS. STCRAM SRAINS, WWTPs 02 S CBSERVED (CATE. ) gmrm G ALLEGED

04 NARRATIVE SESCRIPTICN Attathment D

Hummel is known to have disposed hazardous substances through floor drains-at their

South Plainfield facility. It is likely hazardous substances were also disposed of in

this manner as well as through storm drains at the Newark site. Floor drains lead tq

the local sewage authoriry and Storm—deains—ddisch ¥ fe—River—-. _

91 RP 2iISALUNAUTACALZED CUMPING 02 Z CBSEAVED (OATE. —— ) o0 POTENTUL C ALZGED

04 NARRATIVE CESCARIPTION

It is unknown what type of disposal was used at the site by Hummel. However, because

of the lack of .environmental concern shown by Hummel at its South Plainfield location,

it is likely illegal/unauthorizei cgum ingthésD0ﬁcurred at the Newark site.
ttachmen Do

25 SESCAIPTICN OF ANY STRER KNOWN, PCTENTIAL, CA ALLEGED HAZARCS

0L TCTAL PCPULATION POTENTIALLY AFFEZCTED:

Iv. COMMENTS

This company is not related to the Hummel-Lamolin Corp. which is located in the
same complex. - )

Y. SSUACES OF INFORMATICN .Cae wvinc roesrmnias § §. biome 1ons womom aremesd 1 omarin)

Attachment A - EPA publication - "DIOXINS" - EPA-600/2-80-197
Attachment B - Memos to File '
Attachment C,D,E - NJDEP/Hazardous Waste Management/Bufeau of Planning and Assessment

Attachment F - Groundwater Survey of FEssex County

PAFCAM 20101 :7-80)
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- Therefore, the production facilities noted since !

APPENDIX A

cals and pesticides selected for study on

The tables that follow list organic chemi
with known producers and production

the basis of potential dioxin contamination,
locations, present and past. The primary source of producer information is the
Stanford Research Institute Directory of Chemical Producers. The tabulations are
by chemical, with producers and locations; and by producer and location, with
chemicals. The tabulations by chemical (Tables Al, A2 A3, and A6)are segregated
according to the classifications based on dioxin concern as defined in Section 3.
The classification information is also noted in the producer location tables by
means of Roman numerals following the chemical names.
The tabulations by producer and location (Tables A4 and
critical chemicals involved at each manufacturer location.
necessarily define the site subject to exposure, because many dumps are remote

from the plants; they do provide a starting point for such definition. Abandoned

production of 2 chemical or abandoned facilities may present special problems.
968 but no longer active in 1978

are footnoted and are also extracted inseparate tables (Tables ASand A8). Some of
these sites remain active in other production, and some may retain production
capability and/ or minor production of the subject chemical. Other plant sites may
be totally deactivated or abandoned. The producer listed is the last' known
operator. : . .

Some of the company names of producers designate subsidiary or divisional
names. with notation of the parent company. Company addresses, from the
Stanford Research Institute Directory and from the Thomas Register, are for the
last known producer at a given location and are subject to the uncertainties
introduced by acquisitions and name changes. Sl

A7) group all of the

307

| o ATTACHMENT _Q__

These lists do not’

-
(o

p bl oy

]

PR

SaTeb lry fa et




\SS Il ORGANIC CHEMICALS

—
—

-Location
Buffalo, NY*
Ashland, MA
Toms River, NJ

ver Chem,

Ashland, MA

r and ‘Chem.

L .
ine ock Haven, PA

Lock Haven, pA*
Deepwater, NJ

° St. Louis, MO*

vand Knowles Fair Lawn, NJ
: . Kalama, V\'IA’

| Clifton, NJ*

:z:. Kalama, wa

, X Eddystone, PA
Los Angeles, CA*
Edison, NJ*
Nixon, NJ*
Fords, NJ*
Garfield, NJ
East Rutherford, NJ
Chattanooga, TN*

Midland, M1
St. Louis, Mi*

Rochester, NY
Rochester, NY
Rochester, NY

Rochester, NY

Deepwater, NJ*
St. Bernard, OH*

lliams St. Bernard, OH*

San Diego, CA*

Rochester, NY
: Bound Brook, NJ
Edison, NJ*
Metuchen, NJ*
a ls)eepwater, NJ
. - Sodyeco, NC*
Luling, LA
Sauget, IL*

icide

b g

lradiesilitle

hRatedbidkeddl

P

pagrd )

TABLE A3. (continued)

.r
H
k4
&
H

Chemical

Producér

!

Location i

=

o-Dichlorobenzene

3,4-Dichlorobenzaidehyde
. 3 ,4-Dich|o.robenzotrichloride
3,4-Dichlorobenzotrifluoride

1,2-Dichloro-4-nitrobenzene

3,4-Dichlorophenylisocyanate

3,4-Difluoroaniline

o-Difluorobenzene

1,2-Dihydroxybenzene-3,5-
disulfonic acid, disodium salt

2,5-DihydrqubenzenesuIfonic
acid

. _2,5-Dihydroxybenzenesulfonic,
acid, potassium salt

2.,4-Dinitrophenol

-

(continued)

Allied

Chem. Products
Dover

Dow

du Pont
Hooker
Monsanto
Montrose Chem.
Neville Chem.
Qlin

PPG

Solvent Chem.

Specialty' Organics
Standard Chlorine
Tenneco

Tenneco
Tenneco

Blue Sprucel

Chem. Insecticide
Martin Marietta
Monsanto
Plastifax

Mobay Chem.
Ott Chem.

Olin
Olin
Sterling Drug

Eastman Kodak
Nease Chem.

Nease Chem.

Martin Marietta
Mobay

:2,4-Dinitropheﬁoxyethqnol e HummelAChem.

3t

Syracuse, NY*® i -
Cartersville, GA® R R,
Dover, OH* R
Midland, MI v
Deepwater, NJ*®

Niagara Falls, NY® | g
Sauget, IL ‘
Henderson, NV ’ o
Santa Fe Springs, CA* R
Mcintosh, AL* ; ' :
Natrium, WV R ’
Niagara Falls, NY

Malden, MA*®

\rwindale, CA

Delaware City, DE

Kearny, NJ

Fords. NJ
Fords, NJ
Fords, NJ*

Bound Brook, NJ
Edison, NJ*®
Metuchen, NJ*®
Sodyeco, NC*
Sauget, IL*
Gulfport, MS

New Martinsvilie, SC’
Muskegon, Mi* ~

Rochester, NY

Rochester, NY

'New York, NY*

Rochester, NY*®
State College, PA*
State College, PA*

‘Sodyeco, NC
- Bushy Park, SC -

. ,i ;:,Newark, NJ*

. South Plainfield, NJ
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TABLE A3. (continued)

Chemical

Producer

o
~ Lo

cation

-, 1]
i, .

Fumaric acid

Maleic acid

Maleic anhydride

o-Nitroanisole

-

{continued)

3,5-Dinitrosalicylic acid *

Hexabromobenzene

- Hexachlorobenzene

Hexafluorobenzene

Eastman Kodak

- Hummel Chem,

Salsbury Labs
Allied

Alberta Gas
Hooker
Monsanto**
Petro-Tex
Pfizer
Reichold

. Stepan Chem.

Tenneco
U.S. Steel

Velsicol
Dover

Hummel éhe'm.

Stauffer

" PCR

Whittaker -

Allied

Eastman Kodak
Pfanstieh! Labs

Allied
Amoco
Asland
Chevron
Koppers

Petro-Tex
Monsanto
Reichhold

Standard Oil of Indiana
{see Amoco abov_e)

Tenneco
U.S. Steel

du Pont
Monsanto

Rochester, NY
Newark, NJ*.

South Plainfield, NJ*

Charles City, 1A

Buffalo, NY*
Moundsville, wv*
Duluth, MN
Arecibo, PR

St. Louis, MO
Houston, TX*
Terre Haute, IN
Morris, IL*
Fieldsboro, NJ*
Garfield, NJ
Neville lslapd, PA

St. Louis, Mi
Dover, OH*

Newark, NJ*

South Plainfield, NJ*

Louisville, KY*

Gainesville, FL
San Diego, CA*
Louisville, KY*

Buffalo, NY*
Marcus Hook, PA
Moundsville, WV*
Rochester, NY*
Waukegan, IL

Moundsville, wv*
Joliet, 1L

Neal, wv .
Richmond, CA*
Bridgeville, PA
Cicero, IL
Houston, TX*

St. Louis, MO

Etizabeth, NJ

Morris, IL

Fords, NJ
Nevilie Island, PA

Deepwater, NJ
Sauget, IL*
St. Louis, MO

TABLE A3.” '(continued) =

Chemical

. '2-Nitro-p-cresol_
o-Nitrophehol

Pentabromochlorocyclohexane _
Pentabromoethylebenzene
Pentabromotoluene

Pentachloroaniline
- Pentafluoroaniline

o-Phenetidine

Phenol (from chlorobenzene)

1-Phenol-2-sulfuric acid,
formalidehyde condensaie

Phenyl ether *

Phthalic anhydride

_{continued)



TABLE A4

continued)

117 Blanchard St.
Newark, NJ 07105

Inc. -
76 Ninth Av.
New York, NY 10011

GAF Corp.
140 West 51st St.
New York, NY 10020

W. R. Grace and Co.
7 Hanover Square
New York, NY 10005

Great Lakes Chem. Corp,
Hwy. 52, Northwest
West Lafayerte, IN 47906

Guardian Chem. Corp.
230 Marcus Bivd.
Hauppauge, NY 11787

Hexcel Corp.
11711 Dublin Bivd.
Dublin, CA 94566

Hooker Chem. Corp.
1900 St. James Place
Houston, TX 77027
Subsid. Occidental
Petroluem Corp.

"Hummel Chem Co.; Inc..
P.O. Box 250 .
South Plainfie}d, NJ 07080

‘(continued)

Fritzsche Dodge and Olcott Cllfton NJ

Rensselaer, NY

Fords, NJ

El Dorado, AR
Hauppauge, NY
Sayervilie, NJ

Arecibo, PR

Niagara Falls, NY

North Tonawanda, NY
South Shore, KY

L Newark, NJ .

South Plainfield, NJ

318

—————

1_ —
. ] . uE= :
Producer] .. Location ‘Chemical (class)
Fairmount Chem. Co., Inc.  Newark, NJ

2- Chloro-1,4- d:ethoxy-S-
nitrobenzene (1)

Benzaldehyde (i1}
Phenyl ether {iye

o

2-Chloro-1 4 -diethoxy-5-
nitrobenzene (il

5-Chloro-2,4- -dimethoxy-
aniline (I1)

4-Chlororesorcinol ({1}

Phthalic anhydride (my*

Decabromophenoxy- |
benzene (1) )
Tetrabromobisphenol-A ()]

Chlorohydroquinone ({11}
2,4,6-Tribromophenol {n

Pemabromoethylbenzene
{1)

Fumaric acid ({i1}]

Phthalic anhydride (ill})
o-Dichlorobenzene (iIl)*

Tetrachlorophthalic
anhydride (l)*

1 «2,4,5-Tetrachlorobenzene
(Hi)*

1,2,4-Trichlorobenzene (i

" Phenol (lil)*, =

Phenol (il))*, **

2,4- Dmltrophenoxyethanol o

(-

©'3.,5- Dlmtrosahcylnc acid (Il)*
: Hexachlorobenzene (nn*

Pieric’acid (iny* =

©2,4- Dlmtrophenoxyethanol

{]H}
3.5-Dinitrosalicylic acid (ifl)*
Hexachlorobenzene (Ill)‘
Picric acid (l1)*
Sodium picrate (i1)

A.'~So

-

'TABLE A4. (continued)

" Producer Locat
--JCC Industries
See Solvent Chem.
inmont Corp. ) Carlst
1133 Av. of the Amenpas
New York, NY 10036 NF)TE
Subsid. of Carrier Corp. ~ liste .
ical
: acqL
Inmc
. Intel;national Mineral . Newi
4 and Chem. Corp.
" IMC Plaza
Libertyville, L 60048
Kalama Chemc, Inc. Kala:
The Bank of California
Center
Suite 1110
Kalama, WA
Kopper Co., Inc. Brid¢
Koppers Bidg. v )
Pittsburgh, PA 15219 C!’nc
. Cice
Martin Marietta Corp. Sod:
6801 Rockledge Dr.
Bethesda, MD 20034
Maumee Chem. Co. ‘ St
Presumed to be acquired
by Sherwin Williams
not available
Adciress | A
Mobay Chem. Co. Nev

Penn Lincoln Pkwy. West
Pittsburgh, PA 15205

Monroe Chem. Co. Edd
Saville Av. at 4th St.
Eddystone, PA
Subsid. of Kalama Chem.,

“Inc. (see Kalama)

(continued)
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RGANICCHEMICALAPRODUCTION |

Chemical (ctass}

2.4-Dichlorophenoi H{)]

3-Amino-5-chloro-2-hydroxy-
benzenesulfonic acid ()

Fumaric acid ()

Maleic acid (ili)

1-Phenol-2-sulfonic acid,
formaidehyde condensate ()

Phthalic anhydride (Il

Phthalic anhydride (1)

Phthalic anhydride (II1)

Phthalic anhydride (i

‘Fumaric acid (i)

Maleic acid (1)

Maleic anhydride (n

o-Dichlorobenzene: {im)

o-Anisidine (Ilf) !

3.4-Dichloroaniline (Iif)
1 ,2-Dichloro—4-nitrobenzene (i)

3.4-Dichloroaniline (111)
1.2-Dichioro-4-nitrobenzene (1)

o-Dichlorobenzene (lll)‘

Maleic anhydride ()
' Phthalic anhydride (i)

; 1.2,4-Trichlorobenzene (i
Phthalic anhy’dﬁdé {ny
Phthalic anhydride (i

' o-Dichlorobenzene [{L1}}

" Hexachlorobenzene (1)
1,2,4,5-Tetrachlorobenzene (i)
Tetrachlorobisphenol-A {n
Tetrachlorobisphenol-A [{1)}
1,2,4-Trichlorobenzene {nn

:1-Phenol-2-sulfonic acid,
" formaldehyde condensate [{1]}]

Phenol (I1)*
2,4,6-Tribromophenol n
Benzaldehyde (lil)

b0 o 1 beabecills

dak

© e e i Moty et bhiseese. babimo e o o

TABLE A5. (continued)

Producer

Log_ation

Chemical (class

du Pont

Eastern Chem.
{Currently Eastern

A

Deepwater, NJ

-

Pequannock, NJ

Chem. Div. of Guardian)

Eastman Kodak

Fritzsche

W. R. Grace

Guardian

Hooker

Hummel Chem. ..

inmont
- {formerly
Interchemical Corp.)

Koppers

Martin Marietta

(continued) .

Rochester, NY

Clifton, NJ
Fords, NJ
Hauppauge, NY

Pequannock, NJ

Niagara Falls, NY

North Tonawanda, NY
South Shore, KY

Newark, NJ
South Plainfield, NJ

Carlistadt, NJ

. Chicago, 1L

Cicero, IL

Sodyeco, NC

4-Chloro-2-nitrophenol {il})
o-Dichlorobenzene (1)
2-Nitro-p-cresol (!l1)
o-Nitrophenol (lil)

Chiorohydroquinone (1)
2,4,6-Tribromophenol (1)

2,5-Dihydroxybenzenesulfonic
acid (1ll)
Maleic acid (Il1)

Benzaldehyde (ll1)
Phenyl ether {ill})

Phthalic anhydride {ill)

Chiorohydroquinone (ll)
Chiorochydroquinone (i)
2,4,6-Tribromophenol {I}

o-Dichlorcbenzene (lil)

Tetrachlorophthalic anhydride
() ’

1,2,4,5-Tetrachlorobenzene (1)
1,2,4-Trichlorobenzene (1)
Phenol {}1)*

Phenaol {Il1)*

2,4-Dinitrophenoxyethanol {iil)
3,5-Dinitrosalicylic acid (ill)
Hexachiorobenzene (1li) -

" Picric acid (Ill)
3.5-Dinitrosalicylic acid (llf)
Hexachlorobenzene (i)

Picric acid (llI)

3,5-Dichlorosalicy|ic- acid (I}

Phthalic anhydride (ill)
Maleic anhydride (lll)

2,6-Dibromo-4-nitrophenol (il)
3.4-Dichloroaniline (i)
1,2-Dichloro-4-nitrobenzene (Il
Sodium picrate (i1}

:%)

0 e Py
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* Form ADM- 012 ” }
MEMO NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION -
FILE
T0 | mre _ 26 AUG 1987
e‘*a ROBERT BERETSKY, HSMS IV, BUREAU OF PLANNING AND ASSESSMENT
FROM DY — : -
: HUMMEL CHEMICAL COMPANY, NEWARK, ESSEX COUNTY
SUBJECT

= -

The writer spoke with Mr. Bernard Shoen of the Hummel Chemical Company

concernlng their facility in Newark Essex County. .

According to Mr. Shoen, the company was located at 185 Foundry St., in

Newark but has not operated at the site for approximately 25 years. Mr.

Shoen stated the company may have leased building #18 but he was not

certain. He also stated that approximately 90%Z of the operation at the

Newark facility consisted of warehousing.

" The writer also spoke with officials of the Norpak/KEM Realty Company which
had owned the property in the mid 1960's. According to Mr. Corasi of

Norpak, Hummel Chemical did lease property at 185 Foundry St., but they
could not find any records stating what buildings Hummel may have occupied.

HS203:mz

-
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Form ADM- 012 ,F . /’_‘\ )

I

ME MQ NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION
TO | FILE ' DATE 86 % | LELS
FROM ROBERT BERETSKY . HSMS IV, BUREAU OF PLANNING AND ASSESSMENT

SUBJECT HUMMEL CHEMICAL COMPANY, NEWARK, ESSEX COUNTY

On 9/8/87, the writer spoke with Chief Busini of the Newark Fire Department
concerning the subject facility. Chief Busini stated he spoke with fire
inspectors who investigate the Foundry Street area but none of them have
been with the fire department long enough to remember Hummel Chemical.
Chief Busini then referred the writer to Newark Fire Department Engine 16
(201/733-7461) who are  first responders to many fires. The writer spoke
with Mr. Mertz of Engine 16 who stated he remembers Hummel Chemical being
in the Foundry Street complex but does not know what buildings they
occupied. - Mr. Mertz also stated they responded to numerous fires and

" chemical spill incidents at the Foundry St. complex but he does not
remember if any were at the Hummel Chemical facility.

HS203:mz ‘

-
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Cate of Xew Jersey
CEFARTMINT OF HEALTH

i . ., STHNFiiCw P aA2aA
.- CN 360, TRENTON N J Cg628

Fetruary 8§, 1982

Dr. rzmsey Christian

Coumpliance Officer

Bummel Chemical Corzzny, Inc.

Hzrmich and Metuchen Rcaés )
South Plainfield, Kew Jersey 07080

Decar Tr. Christiean:

Encicsed plezse find a copy of our report on Eummel
Cnerical Comzany, Inc. It conteins a brief description
of the plant .as well as an account of the two accidents
which occurreé in December of 1981. Thers are &lso re-
commendations included in the report, although thzy do
not cover all arees of concern.

andrew Rowland, an Occupational Hezlth Specialist

in our Program, will be contacting you tO arrance health

and safety training for your employees. We appreciate
your cooperation and concern in this matter.

Sincerely,

. Jerry ROoseman .
Procram Specialist 111
Occupational BEealth Procram

JR/jmc

i



:ses three site visits condacted

(f‘

- rollowing is a report which cCiscu
at Humel Chamical Carpany durinc DecemdEr of 1981. Also included are
;re;—cq-r:r“cnvﬁations regarding engineering costrols, work practices and
_T loyee e.i'ucation aim2d at reducing potentially hazardous occuratiornal

expcsJares at the plant.
Hunmmel Ch=mical Canpany, Incorporated, is presently located in South

Plzinfield, Kew Jersey. Previously the plant was located in Newark, New

‘Jersev. The warehouse at the South Plainfie site is aporoxirately
2,000 sTiare fest in size. Fumel employs b=tw:zan 15 and 20 pecple. The
c*'-:r";.r'i-.ny cmerates primerily as & ¢n c:l wholesaler; that is, a number of

differsnt chericals are bouaht in relatively large guantities and are
cearasntly reseold in smelier awcunts, often with little or nc processing.
Soretimes, however, Huwwel Chemical mixes, sifts, scresns, milis or

reacts chemicals in order to prouduce a desired product. The greztast

rotential for hazardous ooccupational exposurss exists during thzse operations.

SECTION TI - EACHGROUND
‘Bumel Chemical Campany, Incorporated, is é small chemical wholesaler
which encaces in chemical process:'gng to a limited cdegree. Most of the
proczssing is mixing, milling and screening a variety of.materials. A
small percentage of ,pn:ﬁi.xction involves reacting chemicals such as
hexachlorobenzene, hydrazine and others to produce contracted carpoundis.
There are a number of toxic chemicals oﬁ site at Hummel Chemical.

Many of these pose a serious fire and/or explosion hazard as is evidenced

by the history of such incidents at the South Plzinfield Plant. Since

-
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3 spal has been wg..cting in Shsth Plziri.eid 15 - fuave Lowern elght Tires
and ongc explosiun reportad. Most of the fires scem to be associated with

similar causal conditions. There are rany ch=rmicals i, the plant that

(]
Ia)
(1]
v

I

trond oxidizers., Thess include potassium nitrate, sojium nitrate
and ammonium perchlcorete, amdng others. .. Homel also stores & numoer of
el N

srganic chemicals, which can act as fuels. The fire and explosion hazarcs

=-ise when an oxidizer comes in contact with a fuel in the presence of

{1

spark, flame or some other ignition source. At Hummel, it appsars that

~any of the fires cisrted in these arcas of the plant whzre the milling,

o]

rising or screening of oxidizing materizls are perioimec.
The two most recent accidents at the plant occurred on 12/1/81, anc
~n 12/3/81. On 12/1/81 there was a fire at Humel Chamical Company in
which one emploves was injurec. Two days later there was an exp]osioﬁ at
“he piant. No one was injured in the secondé accident, althooun pasts of

2 buiiding suffersd sicnificant structural cGamacge. Acoording to South

-+

-ty

infi2lé Fire Chief John Cotone, the fire Gipartment is dzveloping

19]

m

1
3

e~
el

reendations for Humel Chemical to reduce the potential fire and
explosion risks at the planﬁ.

The Occupational Health Program was ~ade awere of the situation at Humel
Chemdical Cuigany by Robert Kunze, Middles=x County Occu,ﬁational Health Inspector.
Mr. Kunze and the South Plainfield Fire Department, as well as the New Jersey
Cepartment of .E.')\}ironrrental Prot=ction's Ha:zrd Manacement Unit, responded to
noth accidents, : : v e

kocording to conpany statements the operation that was being ﬁerforned at
the time of t_ﬁe 12/1 fire involved the screening of a product called SDR. SDR
is a mixture of potassium nitxate, charccal and sulfur. ansey Christian, the
fimm's cspliance officer, infonmmed us on our firstv visit to the plant on 12/10/¢
ttr.at the ‘exact C3use of the fire was urkxnown; however, he felt that during
the sureening protess a nore active mixture than the one they woere attempting

to mwduce ray have inadvertently formed. Tt was this "active mixture”

-2- C~3 ATTACHMENT -———-—-—E’
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Cwrich Coald have oo famited 1T & sDErk was poee 2 LY Grading one of
the stoel risced érams acsrss thz concrete floor. On 1273781, Hummel Chemical-

an accident. This time an explosion occurred

N

Curpany was asain the so2ne O
zs the resdlt of & reaction brtwzenchlorcdinitrobznzene anc ethylene glycol,
which wzg bring carried out i_r; a 150 galiorn stainless stoel jacketed rzactor.

The raterial oproduced by tne reaction of thzse two chemicals wes dinitro-

sticizer usaed in rocket motor fuel. Acain, Hummel

[§1

renoxyethanol, a pl

representatives stated that they hacd been unable to discover the reasons for

. OF PLENT OPERATIONS AND HALIRDS

The fire that oocarred on 12/1/81 started in the "pit arez” of the
plant. Two types of oporat icrs are carried out in the pit arez - milling and
coresnins/sifring. Both proccsses are similar in that & Dowdered Or
crystaliine raw natsrial is poured through a soresn in the fioor of the
vpper lsvel ‘in the arca. 1t then pesses throuch & cloth tube t-fore entering
either the millinc or screening/siiting rmachinery. BAfter proczssing, the
refined oroduct is coll.cted in fiber drums which are then Staléé &nd
rrepered for shiprent

On 12/10/81 and 12/21/81 I, along with Middlesex County Health Inspector
Fobert Kunze, identified a number of potentially hazardous conditions at the.
plant. There was inhalation hazard posed by high concentrations of dust in
the air of the pit area. We also experienced irritation to the skin, eyes and
mucous membranes by certain chemicals (eg. potassium nitrate). There is also
a potential risk of fire and/or explosion if high concentrations of oxidizers
in the room air came into contact with a "fuel” in the presence of ignition
source. In addition, there were potent1a1 health hazards ae:o'*lated with
Ligh noise levels and by the stor‘age and handling of highly toxic and, in

sume cases, carcinogenic chemicals. ‘
ed

-
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Or. 12/21/%1, Brm2l Chamical Comany wzs enieodcé in the milling of

v

Lare potassiurn nitrate vsing the proczss cascribsd avove. Two enplovess,

one on the upoer lavel and t_he other in t‘\c pit arca, were responsible fo'r
-the coeration -:-.in:_' p;rr’omed. I—s the eaployes on the utper level slit
cmen ths hags of ;;owc’.ered po't;:amr.mtr te and poured it through the
screen in the floor, lares clouds of dust were evolved. &Lks the potassium
nitrate p:-:ss'eé from the cloth tdum into the milling rmachine clouds of
cdust acain esczoed into the workroom air. Finally, on the flcor of the -

Dit arca where the seconé employes sfood with the fiber drums to be filleg,

Ta.

L]

lizrce cuoantitizs of dust covered the floor end contaminated the entire

k11 w3lring - wirking surfaces were coetsd with dust. Both Fobert Kunzzs

I expsrienced couching and choring ané a burming sansation to thz

f)‘

any

>

skin, due to the concentration of potassium nitrate Aust in the zir. he
were observing the operation from the warehouse whera a2 nunier of highly
toxic orcanic chemicals are stored. Thnat the dust wzs present in the

warznousc as wall as the pit areza is a source of cocncerm.

SECPION IV ~ R QO-MENDATIONS

We feel that the employees at Humel Chaemical Company face a
potentially hazzrdous sifuation. This judcement is based on the following
factors: (1) A history of fires at Hunmel Chemical Camzany; (2) Poor
worrpractices and housckezping at the South Plainfield plant; (3) High dus;__.
concent_fations in the pit area of the plant which may pose a health hazard
as well as a fire hazard; (4) BEmployee exposure to high noise levels;

(5) The lack of adzguate ventilastion or other engineering controls as a
in=chanism for reducing dust levels; (6) The lack of protectivé equipment

wdIT by erplovess; and (7) The lack of effective worker education at Hummel
Clemical Ccmpany.. | - -4

It is hoped that the foi lowing recumarndstions, when irplem:nted, will
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Yis2in O mpinimize the lealth and safzty hacaerds i by oo Woyvons at

F.rmel Chemical Cuameany,. These re>amendations do not represznt a
final or a cuoigrehensive effort at correcting all the problans discussed
in this rzoort. Euamel Chamniczl Cusany should work with a qualified

ventilation engineer in order bo develop-encincering contrcls tzsed on

i

the reconmendations made in this section. Only with the help and
cuapsration of Hammel Chemical Corpény can we completely sdiress and

correct the wide range of hzzlth and safety oroblems which exist at the

(1) In order to rinirizce dust ermosure o emplcyozs Wil &re pouring
chemicals thorough thes grating in the floor of the voier lovel
of the pit arez, a portable cancuy-type enclosure srrancenent
should b2 uszS to enclese the floor screening. The hood should
inciude a slot into which a knife blade is mounted and which

woulé be used to slit open the bzcs of material.

(2) Caorsideration should be given to replacing the cloth tube used
during milling operations with tubing raterial that would not
retain large amounts of dust. This naterizl, poesibly plastic,

should form a dust tight seal with any eguipment it feeds into.

(3) another source of high dust expesure occurs as the material
resses fram the milling macm.n.—ry into drums. There are a
nurber of different types of drum haods connected to a local
exhaust system leading to a bag house which would be appropriate.

(4) 1In corsultation with a ventilation engineer it might prove
freasible to design a ventilation system which encloses the entire
milling and dram-filling operation. We could work with-Hummel in

contacting a consultant and in dzsigning an accéptable system.

(5) Drums should be made of materials that are flame resistant. To

prevent the build-up of static electrical charges, drums, especially

those with metal or plastic rirms, should not be draaged across the
workroom floor. A handtruck could be usad to move the drums.

oy

* Enclosazd find copies of diacrams con tag filling and tarrel filling operations

from the "Industrial Ventilation Manual.” BRopefully thise can scrve as
illustrations of the typ-s of d-xiyns which you could adopt.

L.
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1) 2ll tools, including shoveis, used in the Lut ar=z oI the plant

should be corposed of non-scerking alloys such as beryllium or

copper. A listing of local manufactures of such tools is attached.

(7) If the Portasifter will be used to sift ratzrials directly into
drums, a casket of sames ty'be mest be used to provide a dust-proof
sgal. 1In order to minus ize, d:‘rﬁ cyr:c;ures to emplovess encaged
in pourinc chezricals througr the sifter & hood arrance=ment similar

to the one discuss=d in (1) of. this section could be used.

(8) Erplovess whe work in the pit area performing milling and sifting
cpsrations should wear approved NIOSH respirators equipped with
the proo=r filterinc medium. They should zlso wear gloves and

soesles. The health depertment can provide a listing

vrotestive
of zoarrived =Tainnant.
(&) Emlcovoes educztion should be conducted et Eusinel Chamical Company

cOvVerine such issues as expoisure to toxic substances, the risk
of fire and -:.-:)1&»10:‘- in the pit area, the importance of personal

protective ezuipient and other relevant topics.

tive anc deal prisarily

'Il

The above recumendations are by no means exihau
with the fire ané e»plesion risks which ex ist at tre plant. Further
investigation and discussion need to be conducted with representatives of
Humel Chemical Company in order to effectively address same of the other

potential health and safety probiems faced by Huimel employees.

-
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volume of voi . to

N fgl.\c(::z.l.“:h:l:: (:otnlﬂ v_o]ume of unconsolidated sediment is con-

»uderably greacer o; mc;‘e l:iEIIO o'f thc.\:olumc of fracture openings to

e o th: llc mtcrs‘mml openings in clays and silts

e e , dt‘tley restrict the movement of water, even
_ percentage of void space may be pgreat.

WATER-BEARING PROPERTIES OF
I\'I.A_]OR GEOLOGIC UNITS
Consolidated Rocks

Rock SWi i
N Essl;i OfC:,{‘:"];_n"'T*;‘,:d:]F?r.mfmo" are the main source of ground water
staiaing e 6 la.r wles l‘lil,ll s:nulstum:s‘ are generally capable of
et o rge yields to wells. "I'he Watchung basalt com-
pable o yielding only small to moderate quantities of water.

»‘ ater in thCSC CKS OCCur lll](l(.'l l)()ll 1 ()I]‘lllc .'“l(l (()llh ed Cco l(ll-
) 1o k .
> S 1 unc d 1 l I

\ .
\ . Un ‘ c(l l()!lll(l water occurs ma l th )l (I X ’l Y
tions conin ¥ mai y n € uplan areas wihere
g n 1 i )

\

overlying unc i i i
wnﬁnedggmuoilnsohdated deposits are thin or absent. Confined and semi
: l) .. . . ¢ )
oo Broun dwa;jcr conditions exist in lowland areas in Newark, parts
‘ ) N . . )
couso“damd,Ql aong‘;hc Passaic River where clay beds in tl;e un
uaternary- deposits ,
‘ ma e lyi
corso ldatel Muaternary, : antle the underlying rocks. Wherever
P ,r( 5[ Water bencath the relatively impermeable con
, s is ‘ \rtesi ‘ -
e e l.‘la.c{(‘) l)(;nonly under artesian pressure. In many areas, such
“airfield and in tl N ater i
_ 1ie northern part of tl
b . . part of the county, water i
e Sot::lm:fng the confined aquifers will rise above the top of'yt,he i::l'fm
etimes " heavy
e nea;‘1 or above land surface. In areas subjected to heav
ich : 3 '
pumpin ,pre_ as t e N;wark area and western Millburn Township ti\i
ssure may be considerabl :
: ably reduced. Par f
e e . Parts of the confined
pawiter ¥ ‘c);SC :ln become dewatered as has happened in part of Newark
e water remaining in the aquifer is no longer conﬁncl,
.

Confined ’ is als i
e benegart?‘m:;lle \L::z;'t 1:1 alfo'cncountercd in the shales and sandstone
P mm.mp‘.“.e o(\:\s ;111 the \vcstel:n part of the county down-
o ety (sn a. ) on‘m('d ar senumgnfiucd ground-water con-
s Ay occur 1 me_arcas l)(fl‘:llI'S(f' of differences in permeability
within the rock ayers resulting from variations in fracturing i
ombination of both, 1B of weahering
Some o rari S joi
rorke ,'m,_.,f.szlc]: ;(;11:1(::1: :‘)"'S:Cl'lls of joints ;uul;fr;wmrcs in the consolidated
PR sc;mul: el c.'fn.‘move \’CI'(IC:!”)’ as well as horizontally
e e Bl oo r‘y'pom;l.ty are then interconnected. Most wells
e o v;nterB rom more than one water-bearing zone.
e e b the run‘swlck .Fo.rmation have not yet been
pocurarely ¢ mld. - lly are cef‘t.amly within the first 600 feet below
o s {cc; ne o 1os.t prz.uncal purposes are probably - within the
. The best producing wells in the Brunswick Formation in

- a prompt and dist

. : . ! ~ 11

Essex County are for the most part between 300 and 400 feet deep.
Nevertheless, the lack of any precise known boundaries makes it difficult
to determine the optimum depth to which a well should be drilled in any

given location. Also i
well except in very general terms based on the average yield of other
wells in the area

Two pumping tests, both at the same *lacality, were conducted by the
U. S. Geological Survey in January 1949 on wells tapping the Brunswick
Formation in Essex County: I'he wells (owned by P. Ballantine and
Sons, Newark), shown on figure 5, were selected to provide the - best
pussible spread of observation wells in as many directions as possible.
As the results of the tests have been reported by Herpers and: Barksdale
(1951, p. 28-31) they will he only summarized here.
located well 1-1 was pumped and water
ells indicated on figure 5.
and the same wells were

In the first test, the centrally
levels were observed in the seven surrounding w
Well 11-9 was pumped during the second test
used to observe water Jevels. In both tests, observation wells lying along
the strike of the Brunswick Formation with respect to the pumping well
ed the greatest drawdown. When well 1-1 was pumped, there was

inct decline of the water level in observation well 11-8.
ation well 11-10

as seen in

show

When well 11-9 was pumped, the water level in abserv
promptly and distinctly. No significant response W

responded
¢ than along the strike during

observation wells aligned in directions othe
either test.

In these tests, as well as in several others conducted, it is invariably
noted that aquifers in the sedimentary racks of ‘I'riassic age of northern
New Jersey are anisotropic, that is, they do not transmit water equally
in all directions (Vecchioli, 1967). The greatest drawdowns are observed
in thase wells aligned along the strike of the sedimentary layers with
respect to the pumping well. The least amount of drawdown is observed
in observation wells that are located transverse to the strike. These
obscrvations have been interpreted to indicate that water moves more
readily along joints and fractures which strike parallel to the strike of
the bedding than along joints and fractures which strike in other directions.
It is useful, when planning future well locations, to know the direction
in which wells will interfere most with each other and with existing
wells. In general, wells should be spaced far apart along the direction
of strike (approximately N 30° E for most of Essex County) because
it is in this direction that the greatest interference occurs. They may be
placed closer together perpendicular to the strike since interference is

less in that dircction.

t is impossible jo predict the yield of :l.proposcd -
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qﬁs EXPLANATION
F‘
o |° + Wells pumped for test
PA S o-10 A
) Wells meosured during test

T U—

BOULEVARD

Figure 5.—Locati
gNureJ 5.USL<;cc::|of.1 of wells at plants of P. Ballantine and Sons, Newark
. J., used during pumping tests in January 1949 (after Herp;rs ¢:m::lr l
Barksdale, 1951, fig. 3, p. 30).

wells tapping the
(gallons per minute) (Table 2)
of the yields is as follows:

4‘ ! 13‘

Well Yield and Specific Capacity

Yields of 35 large diameter public-supply, industrial, and commercial
RBrunswick Formation range from 35 to 820 gpm

and” average 304 gpim. I'he distribution:

| . " No. of
Yields wells

0-150 +

151-300 12

301-500 L 12
> 500 - 7

Depths of the same wells in the Brunswick Formation range from 113
to 856 feet; the average depth is 381 feet. Specific capacities of the 35
wells range from 0.21 to 70.00 gpm per foot of drawdown and average

11.07 gpm per foot of drawdown,
Wells tapping the Watchung DBasalt commonly produce small to mod-

lds of 26 wells range fram 7 to 400 gpm

erate quantities of water. Yie
‘I'he distribution of the yields is as

(‘fable 2) and average 116 gpm.

follows:

No. of
Yields wells
0-100 15
100-199 5
200-300 5
> 300 ‘1

wells in the basalt vange from 0.05 to 5.66 gpm

Specific capacities of
foor of drawdown,

per fout of drawdown and average 1.7 gpm por
Several moderate to high yielding public supply and industrial wells have
been developed in the Essex Fells-West Caldwell-Fairfield avea. These
higher yields may be the result of increased fracturing ot the basalt
which has been slightly folded in this area.

Figuks 6, 7, and 8 are specific capacity cumulative frequency distribution
graphs for wells in the Brunswick Formation in Lssex County. In figure
6, specific capacitics are grouped on the basis of well depth. Wells drilled
between 300 and 399 feet deep appear to have consistently higher specific
capacities than wells of other depths (fig. 6). ‘I'his relationship suggests
hat the best water-bearing zones in the Brunswick Formation will be
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Figure 6.—Cu'mulah've frequency distribution of specific capacities of wells
penetrating the Brunswick Formation grouped according to depth

P
ercent of wells in which specific capacity indicated was equalled or exceedsd
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encountercd between depths of 300 and 400 feet and that significantly
greater quantities of water generally will not be obtained by drilling
below 400 feet. “T'he specific capacities of wells grouped according to
geographic area are shown in figure 7. “Fhese areas divide Essex County
into three strips which are approximately parallel to the strike of the
Brunswick Formation. The eastern stvip js further divided into a northern
part covering Belleville, Bloomfield, Glen Ridge, and Nutley, and a
southern part covering East Orange, Irvington, and Newark. From this
graph it readily can be seen that wells in Maplewoad, Montelair, Orange,
South Orange, and West Orange, have generally higher specilic capavities
than wells in other parts of Fssex County. The wells in these com-
munities are located in the area immediately east of First Watchung
Mountain. In figure 8, specific capacities are related to well diameter,
As should be expected, larger diameter wells have higher specific capacities.

Quality of Water _

Except for hardness-forming  constituents and local salt-water con-
tamination, water from the "I'riassic rocks commonly does not contain
cbjectional concentrations of any chemical constituents throughout most
of the connty (Table 3). ‘T'he hardness of water ranges from 104 ppm
(parts per million) to 273 ppm. In the Newark area, salt-water con-
tamination has seriously impaired- the quality of ground water and chloride

concentration are as high as 1,900 ppm.

~Ground water has high chloride concentrations in areas of relatively
heavy pumpage in eastern Newark adjacent to Newark Bay and the
Passaic River. By 1900, water levels in these areas, notably in the south-

castern section, were considerably below sea level (fig. 9). ‘The major

* pattern of ground-water development had changed slightly by 1960, More

significant however is the extent to which water levels had been lowered
below sea level and the incerase in the size of the area affected by 1960
(fig. 10). Heavy ground-water withdrawals have lowered the general
water level in these areas (fig. 10), reversing the natural gradient between
the ground- and surface-water bodies, and have induced a flow of salt
water from the river and bay into the underlying water-bearing forma-
tions A water sample collected in 1879 from a well owned by the
Celluloid Works, located in this part of Newark, contained only 6.2 ppm

chloride. Tn 1948, water with 1,900 ppm chloride was collected from a .

well in the same arca owned by P, Ballantine and Sons. A probable con-
tributing factor in salt-water intrusion is the dredging of ship canals in
Newark Bay and the Passaic River. In deepening these canals, semi-

pervious Recent and Pleistocene sediments were removed which had acted

as an imperfect barrier to the infiltration of salt water.
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Figure 9.—~Generalized piezomelric contours for the Brunswick Formation in

the Newark area based on water levels in wells
drilled between 1890 and 1900,

—Generalized piezometric contours for the B.runswick
in the Newark area based on water levels in wells
drilled between 1950 and 1960.

Figure 10,

Formation
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Salt-water contamination of the Brunswick Formation in the Newark
area has been investigated by Herpers and Barksdale (1951). ‘I'heir study
was based on analyses of water samples collected in 1942 by the city of
Newark., More recent analyses suggest there has been additional “en-
croachment of saline water since 1942 throughout the problem area. In
1942, water from the Wilbur Driver Company’s well No, 2 along the,
Passaic River in northern Newark contained 72 ppm chloride. In 1961,
water from this same well contained 330 ppm chloride. \Water from a
well drilled by Mutual Benefit Life Insurance Company, 520 Broad
Street, in 1965 contained 1,145 ppm chloride. Samples collected from
other wells in this area contained less than 500 ppm <chloride in 1942,

Pleistocene Deposits

Unconsolidated sediments of Pleistocene age mantle the bedrock through-
out much of Essex County (fig. 3). They consist of clay, silt, sand,
gravel, and boulders and can be divided into two general categories—
stratified drift and unstratified drift. Ouly sand and gravel aquifers in
stratified drift deposits contain sufficient quantities of water to warrant
discussion of their water-bearing properties.

Water in the stratified drift occurs under both unconhned (water table)
and confined (artesian) conditions. Unconfined ground water occurs where
sand and gravel deposits are not covered by clay, silt, or glacial till and
are exposed at the surface. The distribution of these deposits is shown
on figure 3. For the most part however, these sand and gravel deposits
do not yield large quantities of water as they are commonly less than
20 feet thick and are not areally extensive. “I'he unconfined aquifers are
recharged directly from precipitation on the outcrop area. Confined and
semiconfined ground water oceurs where sand and gravel deposits have
been covered by lake clay or silt, or by glacial till. These deposits are
largely confined to the buried valley so they are not visible on the surface
and their regional extent and distribution. are therefore not readily ap-
parent. “The confined and semiconfined aquifers ave recharged by leakage
through overlying confining beds and by precipitation falling on outcrop
areas outside Essex County. Some recharge may also be derived from
the underlying and adjacent Brunswick Formation,

The most productive artesian and semi-artesian aquifers in the stratified
drift in Essex County occur as valley fill in stream valleys that were cut
in the bedrock before the last glaciation.  Consequently the size, shape,
and distribution of the aquifers conform to the size, shape, and distribution
of the bedrock valleys. "I'he bedrock valley underlying the Newark area
(shown on fig. 4) is filled with till and clay, and contains only minor
amounts of water-bearing sand. Extensive subsurface exploration in western
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Essex and castern Morris Counties has demonstrated that the valley-hll
aquifers in Essex County are part of an extensive vatley-HE aquifer system
underlying much of these twa counties {Veechioli and  others, 1968).
Figure 11 shows the known distribution of valley-fill aquifeps in western
Fssex County. :

I'he most highly developed pat of the valley-fill aquifer system is in
western Millburn and southwestern Livingston. Four well fickds tapping
the Pleistocene sand and gravel are located in an avea of less than 3 square
miles. During 1965 an average of 13.6 mgd (million gallons per day)
was pumped from these fichls. Such continued heavy development has,
naturally, lowered water fevels in the ayuifer. I 1923, the depth to
water in the Canoe Brook well field of Conmmonwealth Water Company
was about 30 feer below land surface. By 1903, the average depth 1o
water in the smme field had dropped to 833 deet below land surface.

Figure 12 shows the annual mean depth to water in the Commonwealth
Water Company’s Canoe Brook well ficld for the 20-year peviod 1047
to 1966, “I'he water level has declined alimost continnously since - 1947.
“This is due in large part to increased demands placed on the adjacent
Canoe Brook well fields of the Commonwealth Water Co. and Fast

Orange Water Dept. for most of the period 1947 1o 1961, Conunan-

wealth Water Company’s Passaic” River well field was put into service
in 1936 and although the demands on their Canve Brook Held were
lessened, the combined pumpage (not shown) continued to increase. How-
ever, in spite of the fact that from 1961 to 19006 pumpage from the
Commosmwealth and Fast Orange Canoe Brook fields decreased, the water
Jevel in the Commonwealth Canoe Brook ficld continued o decline (hy.
12). Several factors probably have caused this continuing lowering of
water level, ‘The Passaic River well field taps the same aquifer and
withdrawals there have andoubtedly had some effect on area water levels.
In addition, Commonwealth’s Canoe Brook well field area has had below
average rainfall for 12 of the 13 years since 1953 with a consequent
reduction in the amount of available recharge. The veduction in recharpe
together with increased demands during extended dry periods, especially
from 1961 to 1966, have contributed to the steady decline of the water
level in the aguifer,

Aquifer tests on the stratified drife deposits have been conducted by the
U. S. Geological Survey at two localities in Fssex County and at several
places in Norris County. ‘I'he reliability of the vesults of these tests
are questionable dor the following reasons: (1) the aquifers are not
areally extensive; (2) it is impossible to control or eliminate outside
interference; (3) it is seldom possible to establish pre-test water-level
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nds; and (4) observation wells commonly are
It is therefore difficult to

for permeability, transinissivity, and the coeflicient of storage
(1 aquiter and then use these ligures Ao Jetermine long-range eftects of
pumpage throughout the ayuifer system Fach arci must be cvaluatad in
context with the numerous variables by

Stratified drift deposits are the most productive aquifers in E
Yields of 27 large-diameter wells tapping these deposits range from 410 gpm
to 1,593 gpm (table 2) and average 908 gpm. The distribution of the

well yicelds is as follows:

insullicient in number
apply- average figures

tre
to the valley

or not properly located.

which it is affected.
»

ssex County.

Yields
< 500-gpm 3
501- 800 gpm ' 11
801-1,200 gpm 9
: 4

> 1,200 gpm
posits ranges in hardness from 104 ppm’
alyzed had sulfate con-
s of less than 11 ppm,
water from one

Water from the stratified driit de
to 212 ppm (table 3). Most of the samples an
s of 40 ppm or less, chloride concentration
atrations of 3 ppm or less, However,
pitrate concentrations of 28 ppm
1 two wells in Millburn had
‘I'he higher concentrations
problem, probably

centration
and nitrate conce
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State of Nely Jevsey
DEPARTMENT OF ENVIRONMENTAL PROTECTION -
DIVISION OF HAZARDOUS WASTE MANAGEMENT

Michele M. Putnam John J. Trela, PKB., Director ' ' Lance R. Miller

Deputy Director 401 East State St. Deputy Director
: CN 028 o . ,

Hazardous Waste Operations Trenton, N.J. 08625-0028 Responsible Party Remedial Action

(609)633-1408
MEMORANDUM.

TO: Richard Gervasio, Supervisory Environmental Technician
Bureau of Planning and Assessment

FROM: Robert Beretsky, HSMS III (R
Bureau of Planning and Assessment

SUBJECT: SAMPLING PLAN FOR THE HUMMEL CHEMICAL
(AKA: 185 FOUNDRY STREET) SITE

fgp

PROPOSED_DATE OF SAMPLING: October 14, 1988

PURPOSE:

To characterize contaminants present at the site and determine the hazards
these contaminants pose to public health and the environment.

COMMENTS :

The Hummel Chemical Company formerly processed a variety of chemicals at

a small industrial complex located at 185 Foundry Street in Newark from the
mid-1950’s to the mid-1960’'s. Although the exact nature of Hummel'’s
operations at the Foundry Street site are unknown, it appears most of the
processing occurred through mixing and blending of powdered chemicals.

Some of the chemicals reportedly used by Hummel are considered Class III
Dioxin precursors. It is unknown exactly what building(s) Hummel may have
occupied at the Foundry Street complex,

The Foundry Street complex is comprised of approximately 30 buildings, many
of which currently and formerly housed chemical related industries. Former
operators at this site include the Arkansas Chemical Company, Coronet
Chemical Company, Diamond Shamrock, Essex Chemical Company, and Honig
Chemical. Current occupants include the Sun Chemical Company, Conus
Chemical, Avon Drum and Automatic Electroplating.

Most of the buildings are in close proximity, separated only by small
alleyways. The alleyways throughout the site are bisected by common storm
drains which receive contaminated runoff and, in some instances, direct
discharges from the various industries. Samples collected from one, of the
storm drains near the Sun Chemical Company as part of Sun Chemicals ECRA
submittal revealed high concentrations of volatile organics. Since the

storm drains are common to all the industries and due to the long history

of industrial use at this site, it is difficult to assess which industries -4
are the actual contributors to contamination in the drains.

New Jersey is an Equal Opportunity Employer
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Although most of the site is covered with concrete or asphalt, there are
many exposed surfaces which are stained from spills and leaks of chemicals.
Much of the "covered" areas are cracked or consist only of cobblestone
thereby permitting any spllls to migrate to the soil.

A presampling assessment conducted by NJDE?;pefsonnel on October 7, 1988
revealed most of the exposed soil surface is stained and appears to be
saturated with chemicals. Pools of multi-colored chemicals were observed
in many areas throughout the site. Poor housekeeping practices appear to
be commonplace by almost all industries within the complex. Drums of
hazardous substances were being stored throughout the site in insecure
areas which lacked adequate secondary contalnment Many of the drums were
leaking and insecure.

Soil gas readings were recorded throughout the site using an HNu
photoionization detector and an OVA flame ionization detector. Readings
obtained on the HNu ranged from background (0.6 ppm as benzene) to over
600 ppm as benzene; those on the OVA ranged from 10 ppm as methane to over
1000 ppm as methane. Ambient air readings ranged from background to 40 on
the HNu and from background to over 10 on the OVA.

Based on information obtained during the presampling assessment, further
investigation of the site is warranted. Since the exact location of Hummel
Chemical within the Foundry Street Complex cannot be discerned and due to
the close proximity of the various industries to one another, the entire
complex will be treated as one site. '

SECTION A A/QC SAMPLE

One trip blank to be analyzed for volatile organic chemicals and one field
blank to be analyzed for substances included on the Hazardous Substance
List + 30 peaks (HSL + 30) will be prepared for QA/QC purposes.

The trip blank will be filled with demonstrated analyte free water at
Weston Labs prior to shipment to the Bureau of Planning and Assessment and
will not be opened until it arrives back at the lab with the other samples.
This sample will serve as a quality control to ensure contaminants are not
being, transfered between containers during shipment, nor occurring as a
result of laboratory contamination.

The field blank will be prepared by pouring demonstrated analyte free water
through a lab cleaned teflon bailor into sample bottles provided by Weston
Labs. This sample serves as a quality control of the sample collection *
.procedures and the equipment cleaning process ensuring contaminants are not
being transferred to the sample via the sample collection equipment.

A Performance Evaluation (PE) dioxin sample will be obtained from the
NJDEP/Bureau of Environmental Laboratories and shipped to Weston Analytical
Laboratories with the dioxin samples collected on site. This sample will

be used to determine the proficiency of the labs analytical procedures for
dioxin analysis.

Lastly, a total of four additional environmental samples will be collected,
two for each environmental media sampled (soil/sediment and water), and
will be used as Matrix Spike and Matrix Spike Duplicate samples for lab
QA/QC purposes. These samples will be collected from the soil 2 and
surface water 1 locations and analyzed for the HSL + 30.

ATTACHMENT _G_.._.,
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SECTION B: AQUEQUS SAMPLES:

A total of six aqueous samples (excluding MS spike samples), including two
monitor well samples and four surface water samples will be collected
during the site inspection.

The two monitor well samples will be colléTted from wells located on the
former Hummel-Lanolin property (not related to Hummel Chemical) near the
northern corner of the Foundry Street Complex. Three to five times the
volume of water in each well will be evacuated from the well before
sampling is initiated. Centrifugal pumps with dedicated polyethylene
tubing will be used to pump each well. Samples will be collected using
dedicated teflon bailors and nylon string. All samples will be analyzed
for the HSL + 30. :

The four surface water samples will be collected from locations SW-1
through SW-4 as labelled on the attached map. These samples will be

collected from the on site drainage system, and will be analyzed for the
HSL + 30.

SECTION C: SOIL/SEDIMENT SAMPLES:

A total of fifteen soil samples and five sediment samples (excluding the MS
spike samples) will be collected during the site inspection. Fourteen of
the soil samples will be collected from locations SOIL-1 through SOIL-14 as
labelled on the attached map and analyzed for the HSL + 30. All of these
samples will be collected at a depth of O to 6 inches, with the exception
of sample SOIL-3 which will be collected at a depth of 4 to 4.5 feet, and
SOIL-4 which will be collected at a depth of 1.0 to 1.5 feet. Three soil
samples will be collected from locations SOIL DIOX-1 through SOIL DIOX-3 as
labelled on the attached map, and analyzed for the 2,3,7,8 TCDD dioxin
isomer. These samples will be collected at a depth of 0 to 6 inches. Two
soil samples, SOIL-15 and SOIL DIOX-4, will be collected from an offsite
location to be determined on the date of sampling and will be analyzed for
HSL + 30 and the 2,3,7,8 TCDD dioxin isomer, respectively. Both samples
will be collected at a depth of 0 to 6 inches and serve as indicators of
background soil conditions.

The five sediment samples will be collected from locations SED-1 through

SED-5 as labelled on the map. These samples will be analyzed for the HSL +
30. '

All soil/sediment samples will be collected using lab cleaned and dedicated
stainless steel bucket augers will be utlllzed when necessary. -

SECTION D: PROCEDURES AND EQUIPMENT:
Lab cleaned and dedicated teflon bailors will be used to collect samples

from the two monitor wells. Three to five times the volume of water in
each well will be evacuated from the well before sampling is initiated.

- Centrifugal pumps with dedicated polyethylene tubing will be used to purge
both wells.

Lab cleaned and dedicated stainless steel trowels will be used to collect
all soil and sediment samples. Lab cleaned and dedicated stainless steel

bucket augers will be used as necessary to assist in sample collection. 4

NJDEP sampling procedures and protocol will be followed at all times.

ATTACHMENT &
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SECTION E: COSTS:

WESTON LABORATORY PRICES:

ANATYSIS COST_EACH TOTAL COST

20 Soil/Sediment Samples HSL % 30 $1,725.00 $34,500.00
2 Groundwater Samples HSL + 30 $1,600.00 $ 3,200.00
4 Surface Water Samples HSL + 30 $1,600.00 $ 6,400.00
5 Soil Samples 2,3,7,8 TCDD $§ 450.00 § 2,250.00
1 Field Blank ' HSL + 30 $1,600.00 $1,600.00
1 Trip Blank VOA $ 400.00 $ 400.00
$48,350.00

SECTION F: SHIPPING AND HANDLING:

~Samples will chain of custody sealed in coolers provided by Weston
Laboratories and shipped back to Weston via Federal Express (overnight).
Weston's Federal Express No. is 0191-1273-0. Samples will be kept at 4°C
at all times.

SECTION G: RECOMMENDATIONS: :

Due to the potential for dioxin contamination within the buildings formerly
occupied by the Hummel Chemical Company and the Diamond Shamrock
Corporation, additional sampling inside the buildings is necessary. These
samples may include wipe, chip and possibly air samples collected at
strategic locations such as old exhaust fans, floors, window panes,
trusses, etc.

All actions undertaken at the site will be coordinated with the
NJDEP/Division of Hazardous Waste Management/Metro Field Office.

Further recommendations will be based on review of the samples analyses
from the 10/14/88 site inspection.

RB:mz
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State of Nety Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF HAZARDOUS WASTE MANAGEMENT

‘Michele M. Putnam . John J. Trela, PHD., Director Lance R. Miller

Deputy Director : 401 East State St. . Deputy Director
. CN 028 , : :

Hazardous Waste Operations Trenton, N.J. 08625-0028 Responsible Party Remedial Action

(609)633-1408

MEMORANDUM

TO: Richard Gervasio, Supervising Environmental Technician 124
Bureau of Planning and Assessment ° 4 /5
4 X
FROM: Robert Beretsky, HSMS III  £& ‘%

Bureau of Planning and Assessment

SUBJECT: SAMPLING EPISODE REPORT FOR THE HUMMEL CHEMICAL
(AKA: FOUNDRY STREET) SITE

PURPOSE:

To outline sampling activities conducted by Bureau of Planning and
Assessment personnel at the subject site.

NJDEP REPRESENTATIVES:
RICHARD GERVASIO, SUPERVISORY ENVIRONMENTAL TECHNICIAN
CLARE SULLIVAN, HSMS III
EDWARD GAVEN, HSMS III
DAVID VAN ECK, HSMS III
ROBERT RAISCH, HSMS III
CHRISTINA HOLSTROM, HSMS III
FRANK SORCE, HSMS IV
ROBERT BERETSKY, HSMS III

DATE OF SAMPLING: October 14, 1988

DATE OF REPORT: October 26, 1988

COMMENTS :

The Hummel Chemical Company formerly processed a variety of chemicals from
a small industrial complex located at 185 Foundary Street in Newark from
the mid 1950's to the mid 1960's. Although the exact nature of Hummels
operations at the Foundry Street site are unknown, it appears most of the
processing occured through mixing and blending of powered chemicals. Some
of the chemicals reportedly used by Hummel are considered Class III Dioxins
precursors. It is unknown exactly what building(s) Hummel may have
occupled at the Foundry Street complex.

The entire Foundry Street complex has a long history of occupancy by a .
variety of chemical related industries dating back to at least 1931. In .
the early 1930s, the site was utilized by H.A. Metz Laboratories for '

New Jersey is an Equal Opportunity Employer
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the manufacture of drugs (not specified). According to the Sandborne Fire
Insurance maps for 1931, many of buildings occupied by H.A. Metz were used
as labs. Also at this time, the northeastern portion of the property was
undeveloped. ' ==

In the 1950s at least two industries, Qhemiéal Industries Inc. and the
Arkansas Chemical Company, occupied the site. Arkansas, located at the
extreme southern portion of the site, manufactured textile related
chemicals until approximately 1982. The type of operations undertaken by’
Chemical Industries Inc. is unknown but it is believed they may have leased
some buildings to other chemical companies. Many of the buildings were
again labeled for laboratory use on the 1950 Sandborne Map.

Currently, the Foundry Street Complex is comprised of approximately 30
buildings, many of which still house chemical related industries. These
. industries include the Sun Chemical Company, Conus Chemical Company, Avon
Drum Company and Automatic Electroplating.

Most of the buildings are in close proximity separated only by small
alleyways. The alleyways throughout the site are bisected by common storm
drains which receive contaminated runoff and in some instances, direct
discharges from the various industries. Samples collected from one of the
storm drains near the Sun Chemical Company as part of Sun Chemical’s ECRA
submittal revealed high concentrations of volatile organics. Since the
storm drains are common to all of the industries and due to the long
history of industrial use at the site, it is difficult to assess which
industries are the actual contributors to contamination in the drains.

Most of the site is covered with concrete, asphalt, and/or buildings, but
many exposed surfaces are stained from apparent releases of chemicals.
Also many of the "covered" areas are cracked or consist only of
cobblestone, thereby permitting any releases to easily migrate to the soil.

A presampling assessment conducted by NJDEP personnel on October 7, 1988
revealed most of the exposed soil surface is stained and appears to be
saturated with chemicals. Pools of multicolored chemicals were observed in
many areas around the site, especially near Conus Chemical. Poor
housekeeping practices appear to be commonplace by almost all of the
industries within the complex. Drums of hazardous substances were being
stored throughout the site in insecure areas which lacked adequate
secondary containment. Many of the drums were leaking and in poor
condition. ' -

- During the presampling assessment, soil gas readings were obtained
throughout the site using an HNu photoionizer and an OVA flame ionizer in
the survey mode. Readings obtained on the HNu ranged from background (0.6
ppm as benzene) to over 600 ppm; those on the OVA ranged from 10 ppm as
methane to over 1000 ppm. Ambient air readings ranged from background (1.0
ppm) to over 10 ppm on the OVA.

Based on information obtained during the presampling assessment, further
investigation was deemed necessary.

Scheduled for sampling on 10/14/88 were eighteen soil samples, five -

sediment samples, four surface water samples and two groundwater samples.
All of the samples, with the exception of four soil samples, are to be
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sampled for the Hazardous Substance List + 30 peaks. The other four soil
samples are to be analyzed for the 2, 3, 7, 8 TCDD dioxin isomer.

It should be noted corrective adtions wersneeded at several sample
locations and will be discussed in the sections pertaining to these
samples. a=

i

SAMPLING EPTSODE: Weather: sunny; 55°F

0720: ' -
Richard Gervasio, Edward Gaven, David Van Eck, Frank Sorce and Robert
Beretsky arrive on site.

O

725:
Clare Sullivan, Robert Raisch and Christina Holstrom arrive on site.

0830: .
All shuttle seals are broken by Richard Gervasio and Robert Beretsky
(See pages 9-15 for sample numbers and corresponding seal numbers).

0830-0840:

Sampling team sets up decontamination line along northern portion of site
near Conus Chemical.

0840-0850:

Robert Beretsky escorts sampling team around site to exhibit the sample
locations.

0855-0920:

David Van Eck and Frank Sorce collect Soil 2 (BSA10148467) from behind a
warehouse associated with the Arkansas Chemical Company operations (Soil 2
as labeled on attached map). The sample was obtained at a depth of 6 to 12
inches below grade and was described as dark brown to black sand and
gravel. The sample location was photographed.

0900-0905:

Edward Gaven and Robert Raisch obtain 8011 10 (BSA10148475) from the
eastern side of the Avon Drum Company yard area (Soil 10 as labeled on
attached map). The sample was described as dark brown silty sand and clay
mixed with black fill material. The sample was collected at a depth of 0
to 6 inches. A photograph was taken of the sample location.

0900-0905:

Sediment 3 (BSA10148483) is collected by Clare Sullivan and Christina
Holstrom from the storm drain located in the alleyway between the four
story building formerly associated with Arkansas Chemical Company

and the current Automatic Electroplating Company Building #22 (Sediment 3
as labeled on attached map). The sample is obtained at a depth of O to 6
inches and is described as black tarry soil. The sample location was
photographed by NJDEP/DHWM/BPA personnel.

0915-0925:

Clare Sullivan and Christina Holstrom obtain Sediment 2 (BSA10148476) from
the drainage ditch reportedly emenating from Sun Chemical’s wastewater
treatment system (SED 2 as labelled on map). The sample was collected at a
depth of 0 to 6 inches and was described as purple sandy sediment
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intermixed with small pebbles. The sample location was photographed by
NJDEP/DHWM/BPA personnel.

0925-0930: ) T '
Edward Gaven and Robert Raisch obtain Soil 11 (BSA10148476) from the yard
area of the Avon Drum Company along the feficeline of Avon Drum and the
former Hummel-Lamolin property (Soil 11 as labelled on attached map). The
sample was taken at a depth of 6 to 8 inches and was described as dark
brown to black silt and yellow brown clay. Readings of 10 to 20 ppm as
methane were obtained on the OVA directly over the sample location. The
sample location was changed from that proposed in the sampling plan (near
the center of Avon Drum Companys’ yard area) due to the very hard soil
surface encountered at the proposed location. NJDEP/DHWM/BPA personnel
photographed the sample location.

0930-0945:

 Clare Sullivan and Christina Holstrom collect Soil 1 (BSA10148466) from
near a drum storage area on the Sun Chemical site (Soil 1 as labeled on
map). The sample was described as oil stained soil and was collected at a

depth of 0 to 6 inches. The sample location was photographed by
NJDEP/DHWM/BPA personnel.

0935-0940:

Edward Gaven and Robert Raisch obtain Soil 12 (BSA10148477) from the yard
area of the Avon Drum Company near the northern fence line bordering
Roanoke Avenue (Soil 12 as labeled on map). The sample was collected at a
depth of 0 to 6 inches and was described as dark brown silty sand. The
sample location was photographed by NJDEP/DHWM/BPA personnel.

0950-0955:

Soil 13 (BSA10148478) was collected by Edward Gaven and Robert Raisch along
the northern fenceline of the Avon Drum Company yard area, directly west of
soil location 12 (Soil 13 as labeled on map). The sample was collected at
a depth of 0 to 6 inches and was described as dark brown to black soil and
green-red clay. Readings ranging from 200 to 300 ppm as methane were
recorded on the OVA over disturbed soil within the sample location. The
sample location was photographed by NJDEP/DHWM/BPA personnel.

0950-1015: :
David Van Eck and Frank Sorce collect Soil 3 (BSA10148468) from within the
Soil 2 sample boring (Soil 3 as labeled on map). The sample was obtained
at a depth of 1.5 to 2 feet below grade and was described as dark black
oily sand and gravel. This sample was to be collected at a depth of 4 to
4.5 feet below grade, however due to the excessive amounts of gravel
encountered, this depth could not be achieved. The sample location was
photographed by NJDEP/DHWM/BPA personnel.

1010-1015:

Soil 14 (BSA10148479) is collected by Edward Gaven and Robert Raisch in the
yard area of the Avon Drum Company, between rows of stacked drums (Soil 14

as labeled on map). The sample was described as black soil with a

petroleum odor. A reading of 100 ppm as methane was recorded over

disturbed soil within the sample location. The sample was collected at a
depth of O to 6 inches. The sample location was photographed by -
~ NJDEP/DHWM/BPA personnel.

ATTACHMENT



1015-1025:

David Van Eck and Frank Sorce obtain Soil 4 (BSA10148469) at a depth of 6
to 8 inches below grade, directly beneath a pipe emenating from the former
Arkansas Chemical Company warehouse (Soil=4- as labeled on map). The sample
was described as brown sand. This sample location was also changed from
that proposed in the sampling plan, as it.#ds believed to be a more
appropriate location by sampling team personnel. A photograph was taken of
the sample location.

1015-1025: -

Clare Sullivan and Christina Holstrom collect Surface Water 1 (BSA10148488)
from the drainage ditch between the Sun Chemical (Building #23) and former
Arkansas Chemical Company buildings (SW 'l as labeled on map). The sample
was obtained from an active flow and is described as clear water with .an
0il sheen on the surface. The sample location was photographed by

- NJDEP/DHWM/BPA personnel.

1030-1045:

Soil 5 (BSA10148470) is obtained by David Van Eck and Frank Sorce from
beneath one of the former Arkansas Chemical Company buildings in the
southeastern corner of the site (Soil 5 on attached map). The sample is
described as dark brown to black sand and gravel and is collected at a
depth of 6 to 12 inches. The sample location is photographed by
NJDEP/DHWM/BPA personmel.

1040-1045:

Clare Sullivan and Christina Holstrom obtain Sediment 1 (BSA10148481) from
the drainage ditch between the Sun Chemical (building #23) and former
Arkansas Chemical Company buildings (Sed. 1 as labeled on map). The sample
was described as black grainy soil intermixed with pebbles. The sample was
collected at a depth of O to 6 inches. The sample location was
photographed by NJDEP/DHWM/BPA personmnel.

1040-1046:

Richard Gervasio and Robert Beretsky obtain Soil 9 (BSA10148474) from the
northern portion of the site near Conus Chemicals’ drum storage area (Soil
9 as labeled on map). The sample was collected at a depth of 0 to 6 inches
and was described as black oily soil. The sample location was
photographed.

1045-1050: :

Edward CGaven and Robert Raisch collect Dioxin 3 (BSA10148494) from within
the yard area of the Avon Drum Company (Soil Diox 3 as labeled on map). It
- should be noted this location was not proposed in the sampling plan and
Dioxin 3 was to be collected from behind the Arkansas Chemical Company
warehouse near Soil Location 2. However, due to a mixup the sample Dioxin
3 was collected from the yard area of the Avon Drum Company and Dioxin 4
obtained from the proposed Dioxin 3 location behind the Arkansas warehouse.
Dioxin & was initially designated as the background (offsite) dioxin
sample.

The Dioxin 3 sample was described as dark brown silt with some clay and was
collected at a depth of O to 6 inches. The sample location was
photographed by NJDEP/DHWM/BPA personnel.

ATTACHMENT _H___

I



© 1055-1100:

Richard Gervasio and Robert Beretsky collect Soil 8 (BSA10148473) from near
Conus Chemicals’ drum storage area, approximately 100’-120' southeast of
the Soil 9 sample location (Soil 8 as labéled on map). The sample was’
collected at a depth of O to 6 inches and was described as dark black
oil-stained soil. A photograph was taker+af the sample location.

1100-1115:

Surface Water 3 (BSA10148490) was obtained by Clare Sullivan and Christina
Holstrom from the drainage ditch directly behind Automatic Electroplating
(building #22 - SW 3 as labeled on map). The water within this ditch
appeared to be static at the time of the site inspection and was described
as slightly cloudy, gray to brown water with an oil sheen on the surface.
The sample was collected directly within the sample bottles. A photograph
is taken of the sample location.

1110-1115:
Dioxin 4 (BSA10148495) is obtained by Edward Gaven and Robert Raisch behind
the former Arkansas Chemical Company warehouse near Soil #2 (Soil Diox 4 as
labeled on attached map). As was previously stated, Dioxin 4 was to be the
background dioxin sample, and Dioxin 3 was to be collected behind the
Arkansas warehouse, however, due to a mixup Dioxin 3 was collected in the
yard area of the Avon Drum Company and Dioxin 4 was moved to behind the
Arkansas warehouse. The sample was collected at a depth of 0 to 6 inches
and was described as brown silt and clay. The sample location was
photographed by NJDEP/DHWM/BPA personnel.

1115-1120:

Clare Sullivan and Christina Holstrom collect Sediment 4 (BSA10148484) from
the drainage ditch located directly behind the Automatic Electroplating
Building #22 (SED 4 as labeled on attached map). The sample was taken
within the drainage ditch at a depth of O to 6 inches. The drainage ditch
is approximately 1.5 feet below existing grade. The sample was described
as black, grainy sediment intermixed with small pebbles. A photograph is
taken of the sample location.

1120-1125:

Edward Gaven and Robert Raisch collect Dioxin 2 (BSA10148493) from between
the Automatic Electroplating (Building #22) and the former Arkansas
Chemical Company buildings (Soil Diox 2 as labeled on map). The sample was
obtained by scraping soil from between cobblestones in the alleyway between
the two buildings. The sample was described as loose sandy material. :The
~ sample location was photographed by NJDEP/DHWM/BPA personnel.

1130-1135:

Robert Raisch and Edward Gaven obtain Dioxin 1 (BSA10148492) from near the
dumpster on the Sun Chemical site (Soil Diox 1 as labeled on attached map).
The sample was described as brown to black silty clay with some purple
coloration. The sample was collected at a depth of O to 6 inches. A
photograph was taken of the sample location.

1205-1215:

Sediment 5 (BSA10148485) was collected by Clare Sullivan and Christina
Holstrom from within the drainage ditch located between buildings currently -
occupied by RFE and Conus Chemical (SED 5 as labeled on map). The sample

was collected at a depth of 0 to 6 inches and was described as grainy soil
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- with tan streaks. Standing water present in the drainage ditch was noted
to have an oily sheen. The sample location was photographed by
NJDEP/DHWM/BPA personnel.

1210-1215:

Edward Gaven and Robert Ralsh collect Surﬁace ‘Water 4 (BSA10148491) from a
drainageway located between Automatic Electroplating (building #23) and CWC
Industries (building #18-SW 4 as labeled on map). An active flow was noted
in the drainageway during the site inspection. The sample was described as
having oily sheen on the surface and possessing an undetermined odor. A
photograph was taken of the sample location. This sample location was
changed from that proposed in the sampling plan since there was no water in
the proposed location at the time of the site inspection.

1215-1230:

. Clare Sullivan and Christina Holstrom collect Soil 7 (BSA10148472) from
just outside the demolished section of building formerly occupied by the
Honig Chemical Company (Soil 7 as labeled on map). The sample was obtained-
at a depth of 0 to 6 inches and was described as dark brown sandy soil with
yellow flecks. The yellow flecks somewhat resembled hexavalent chromium.
The sample location was photographed by NJDEP/DHWM/BPA personnel.

1215-1230:

Richard Gervasio and David Van Eck collect groundwater samples from Monltor
Wells 1 and 2 located on the former Hummel-Lanolin property. .The wells
were installed within 50 feet of one another near Hummel-Lanolins’ former
underground tank. These wells are also considered downgradient of the
remainder of the 185 Foundry Street site.

Monitor Well 1 was hand bailed to dryness prior to sample collection. It
was estimated 1 gallon of water was purged from the well. Due to the
extremely slow recovery of the well only two 40 ml volatile organic bottles
and one half of the one liter metals container were able to be filled. The
sample was described as black water.

Monitor Well 2 was also hand bailed to dryness prior to sample collection.
Here again, the well did not completely recover and only the two 40 ml
volatile organic bottles and one half of the one liter metals container
could be filled. The sample was described as black water. Both wells were
photographed. - '

1230-1240: ‘
Edward Gaven and Robert Raisch obtain Surface Water 2 (BSA10148489) from
the drainage ditch located near Automatic Electroplating (Building #23),
Fleet Autoelectric (Building #29), and CWC Industries (Building #18). This
sample cooresponds to SW2 as labeled on the attached map. The sample was
described as cloudy, standing water and was collected directly within the

sample bottles. The sample location was photographed by NJDEP/DHWM/BPA
personnel.

1230-1245:

Soil 15 (BSA10148480) is collected by Richard Gervasio and Robert Beretsky
across Roanoke Avenue, north of Conus Chemical (Soil 15 on attached map).
The sample was described as loose brown dirt and was collected at a depth !
of 0 to 6 inches. This sample is considered the background soil sample. A
photograph is taken of the sample location.
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1240-1245:

Clare Sullivan and Christina Holstrom collect Soil 6 (BSA10148471) from
behind the former Arkansas Chemical Company buildings (Soil 6 on map). The
sample is taken at a depth of 0 to 6 inchey and is described as black to
dark brown soil. A photograph was taken of the sample location.

1245-1300: s
Richard Gervasio and Robert Beretsky decon sample team personnel.

1300-1330: .

Clare Sullivan and Robert Beretsky complete chain of custody and sample
analysis request forms.

1345-1400:

Samples are placed in appropriate shuttles and the shuttles sealed for
~ shipment back to Weston Laboratories.

1400:

Clare Sullivan, Robert Raisch, Christina Holstrom, Edward Gaven, David Van
Eck and Frank Sorce depart from site.

1415:
Richard Gervasio and Robert Beretsky depart from site.

1440:
Richard Gervasio and Robert Beretsky deliver sealed shuttles to the Federal

- Express Office. - Four shuttles to be shipped to Weston Labs 1n Lionville,
Pa. are assigned Airbill #289222500.

CONCILUSIONS:

All samples were collected in accordance with methedologies outlined in the
NJDEP Sampling Procedures Manual.

Photographs taken during the site inspection are in the custody of the
NJDEP/Division of Hazardous Waste Management/Bureau of Planning and
Assessment. :

RECOMMENDATIONS:

Due to the potential for dioxin contamination within the buildings formerly
occupied by the Hummel Chemical Company and the Diamond Shamrock .
Corporation, additional dioxin sampling inside the buildings is necessary.
These samples may include wipe, chip, and possibly air samples at strategic
locations such as old exhaust fans, cracks/seams in floors, window panes,
trusses, etc. '

Additional sampling of the monitor wells is also recommended. Analysis of
the samples should be for parameters not obtained during the October 14,
1988 site inspection. These parameters include the following HSL sample
fractions; Acid Extractables/Base Neutrals, Pesticides/PCBs, and Metals (if
sample collected on October 14, 1988 can not be analyzed). It is highly
recommended petroleum hydrocarbon analysis also be performed on the
groundwater samples.

Further recommendations will be based on review of analytical data =

generated from the October 14, 1988 site inspection.

ATTACHMENT H__
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SAMPLE i

BSA10148473

o
Y

’
it

~ BSA10148474
BSA10148475

.BSA10148476

(1 SAL0148477

BSA10148478

SHUTTLE SEAL #
UPON ARRIVAL AT
BPA _OFFICE

SEE NOTE *

SEE NOTE *

SEE NOTE *

SEE NOTE *

SEE NOTE *

SEE NOTE *

WESTON SAMPLES

SHUTTLE RESEAL #
FOR SHIPMENT BACK
TO WESTON LABS

BSA10148-3

BSA10148-3

BSA10148-3

BSA10148-3

BSA10148-3

BSA10148-3

LOCATION

SOIL 8 ON MAP-NEAR
DRUM STORAGE AT
CONUS CHEMICAL.

SOIL 9 ON MAP-NEAR
DRUM STORAGE GATE
AT CONUS CHEMICAL.

SOIL 10 ON MAP-
SOUTHEAST CORNER
OF AVON DRUM.

SOIL 11 ON MAP-
WESTERN BORDER OF
AVON DRUM, NEAR
FENCELINE OF FORMER
HUMMEL-LANOLIN
PROPERTY.

SOIL 12 ON MAP-AVON'

DRUM CO. NEAR FENCE

BORDERING ROANOKE AVE,

SOIL 13 ON MAP- AVON

DRUM CO. NEAR FENCE

BORDERING ROANOKE AVE.,

WEST OF SOIL 12
LOCATION.

ANALYSIS

HSL + 30
HSL + 30
HSL + 30

HSL + 30

HSL + 30

HSL + 30

-

COST EACH

$1725.00
$1725.00
$1725.00

$1725.00

$1725.00

$1725.00

ATTACHMENT H



SAMPLE #

BSA10148479

T

l(.
N
" BSA10148480

BSA10148481

BSA10148482

Q;E¢SA10148483

BSA10148484

!

SHUTTLE SEAL #
UPON ARRIVAL AT
BPA OFFICE

SEE NOTE *

SEE NOTE *

SEE NOTE *

SEE NOTE *

SEE NOTE *

SEE NOTE *

WESTON SAMPLES

SHUTTLE RESEAL #
FOR SHIPMENT BACK
TO WESTON LABS

BSA10148-3

BSA10148-3

BSA10148-3

-BSA10148-3

BSA10148-3

BSA10148-3

LOCATION

SOIL 14 ON MAP- AVON
DRUM CO. BETWEEN ROWS
OF STACKED DRUMS.

SOIL 15 ON MAP-ACROSS
ROANOKE AVE., NORTH OF
CONUS CHEMICAL CO. -
BACKGROUND.

SED 1 ON MAP-DRAINAGE
DITCH BETWEEN SUN
CHEMICAL AND FORMER
ARKANSAS CHEM. CO.
BUILDINGS.

SED 2 ON MAP-DRAINAGE

FROM SUN CHEMICAL SITE
REPORTEDLY LEADING TO
PVSC.

SED 3 ON MAP-DRAINAGE
DITCH BETWEEN AUTOMATIC
ELECTROPLATING & FORMER
ARKANSAS CHEMICAL CO.
BUILDINGS.

SED 4 ON MAP-DRAINAGE
DITCH BEHIND AUTOMATIC
ELECTROPLATING.

ANALYSIS

HSL + 30

HSL + 30

HSL + 30

HSL + 30

HSL + 30

HSL + 30

COST EACH

d
ATTACHMENT .{"_\_ .

$1725.00

$1725.00

$1725.00

$§1725.00

$1725.00

$1725.00



SAMPLE

BSA10148485

BSA10148486
BSA10148487 ﬁ

BSA10148488

BSA10148488 MS
BSA10148488 MSD

'TSA10148489
(o
N

BSA10148490

BSA10148491

i

SHUTTLE SEAL #
UPON ARRIVAL AT
BPA OFFICE

SEE NOTE *

SEE NOTE *
SEE NOTE *
SEE NOTE *

SEE NOTE *
SEE NOTE *

SEE NOTE *

SEE NOTE *

SEE NOTE *

WESTON SAMPLES

SHUTTLE RESEAL #
FOR SHIPMENT BACK
TO WESTON LABS

BSA10148-3

BSA10148-1

BSA10148-1

BSA10148-1.

BSA10148-1

BSA10148-1

BSA10148-2

BSA10148-1

BSA10148-2

LOCATION

SED 5 ON MAP-NORTHERN

PORTION OF SITE IN
DRAINAGE DITCH BETWEEN
RFE AND CONUS CHEM. CO.

MW 1
MW 2

SW 1 ON MAP-SAME AS
SED 1 LOCATION.

SAME AS SW 1
SAME AS SW 1

SW 2 ON MAP-COMMON
ALLEYWAY BETWEEN
AUTOMATIC ELECTRO-
PLATING, CWC AND
FLEET AUTOELECTRIC.

SW 3 ON MAP-SAME AS
SED 4 LOCATION.

SW 4 ON MAP-DRAINAGE
WAY BETWEEN AUTOMATIC
ELECTROPLATING & CWC.

ANALYSIS

HSL + 30

VoA +
METALS

VOA +
METALS

HSL + 30

HSL + 30
HSL + 30

HSL + 30

HSL + 30

HSL + 30

-

COST EACH

$§1725.00

$700.00
$700.00
$1600.00

NO CHARGE

NO CHARGE .

$1600.00

$1600.00

$1600.00

o

-



SAMPLE #
BSA10148492

L

(o

""BSA10148493

BSA10148494

..

BSA10148495

(| *SA10148496

BSA10148497

BSA10148498

SHUTTLE SEAL #
UPON ARRIVAL AT
BPA OFFICE

SEE NOTE *

SEE NOTE *

SEE NOTE *

SEE NOTE *

- SEE NOTE *

SEE NOTE *

WESTON_SAMPLES

SHUTTLE RESEAL #
FOR SHIPMENT BACK
TO WESTON LABS

BSAL0148-4

BSA10148-4

BSAl10148-4

BSA10148-4

BSA10148-4

BSA10148-1

BSA10148-1

LOCATION

SOIL DIOX 1 ON MAP-
NEAR DUMPSTER AT SUN
CHEMICAL.

SOIL DIOX 2 ON MAP-
FROM COBBLES BETWEEN
AUTOMATIC ELECTRO-
PLATING AND FORMER
ARKANSAS CHEMICAL CO.
BUILDINGS.

SOIL DIOX 3 ON MAP-
APPROXIMATE CENTER OF
AVON DRUM SITE.

SOIL DIOX 4 ON MAP-
BEHIND FORMER ARKANSAS

CHEMICAL CO. WAREHOUSE.

DIOXIN 5-PROFICIENCY
SAMPLE - §#f UNLV-QASL
TCDD STD H23BL37Ql.
FIELD BLANK-TROWEL

TRIP BLANK

9
ANALYSIS COST EACH
2,3,7,8 $ 450.00
TCDD

2,3,7,8 . $ 450.00
TCDD

2,3,7,8 $ 450.00
TCDD

2,3,7,8 $ 450.00
TCDD

2,3,7,8 $ 450.00
TCDD

HSL + 30 $1600.00
VoA $ 400,00

TOTAL $47350.00

ATTACHMENT |



» T |
L

* Upon arrival to the BPA office, it was noted that the sample bottles were

divided among four shuttles, however the bottles were not organized within -
each shuttle according to complete HSL sample sets (i.e. Soil Samples

consisted of two 40 ml VOA bottles and one 500 ml jar for remaining

fractions; water samples consisted of two 40 ml VOA, one 1L plastic

CN-container, one 1L plastic metals container, and three 1L amber glass

containers for the AE/BN and pesticides/PCBs fractions).

[l

After samplé collection, the bottles wqreﬁizéfranged for shipment back to -
Weston so that entire sample sets would remain together.

The contents of shuttles upon arrival to_the BPA office and for shipment
back to the lab are as follows:

Shuttle contents upon arrival to BPA

SHUTTLE SEAL # (Weston Seal) CONTENT
1 20 X 1L amber bottles
2 27 X 500 ml jars

20 X 1L plastic with

preservatives (NAOH for
CN containers and HNO3.
for metals containers).

3 | 20 X 40 ml bottles with
' ) HC1.

48 X 40 ml bottles
without preservatives.
9 X 1L amber

4 X 40 ml VOA with lab
water.

4 6 X 1L amber bottles with
lab water.
4 X 12 plastic containers
with lab water.
2 X 40 ml VOA with lab

water.
Shuttle Contents for Shipment back to Weston | —
SHUTTLE SEAL # (BPA Seal) ~ CONTENTS . ——
BSA10148-1 16 X 40 ml voA
15 X 1L amber
7 X 1L plastic-metals

5 X 1L plastic-cyanide
These contents comprised
sample #’'s:

BSA10148486
BSA10148487
BSA10148488

BSA10148488MS
-

ATTACHMENT J’l—— o
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BSA10148488MSD

BSA10148490
- BSA10148498

BSA10148499

BSA10148-2 Loy = 6 X 40 ml VOA
2 X 1L plastic-metals
2 X 1L plastic-cyanides
. 6 X 1L amber
Contents comprised sample
#'s: :
BSA10148489 & BSA10148491

BSA10148-3 22 X 500 ml jars
44 X 40 ml VOA
Contents comprised sample
#'s:

- BSA10148466 through

BSA10148485 including
BSA10148467MS and
BSA10148467MSD

BSA10148-4 ' 5 X 500 ml jars
: Contents comprised sample
#'s:
BSA10148492 through
BSA10148496

-d

ATTACHMENT _B__.

i



HUMMEL CHEMICAL
AKRA 185 FOUNDRY STREET SITE
185 FOUNDRY STREET ¢
NEWARK, ESSEX COUNTY
EPA ID # NJD002174712

GENERAL TNFORMATION AND SITE HISTORY .
The Hummel Chemical Company formerly operated a chemical
warehouse/distribution center out of a small industrial complex from the
mid-1950s to the mid-1960s. Operations ceased here in the mid-1960s when
the company relocated to South Plainfield, New Jersey. The former site is
situated in a heavily industrialized section of Newark with the nearest
residential area being located 0.5 mile to the west.

Records show that Hummel leased property at 185 Foundry Street from

- Norpak/Kem Realty Company in the mid 1960’'s. The exact building that
Hummel occupied cannot be verified; however company officials speculate
that it was building #18.

The entire Foundry Street Complex has a long history of occupancy by a
variety of chemical related industries dating back to a least 1931. 1In the
early 1930's H.A. Metz Laboratories manufactured unspecified drugs here
while the northeastern portion of the site remained undeveloped. In the
1950s, at least two industries, Chemical Industries Inc. and the Arkansas
Chemical Company occupied the site. The type of operations that Chemical
Industries Inc. was involved in is unknown; however, they may have leased
some portions of their property to other chemical companys. Arkansas’
Chemical manufactured textile related chemicals in the extreme southern
portion of the site until 1982. Other past operators include Cellomar, a
Division of Polychrome Inc. and Diamond Shamrock. The dates these
companies operated here and types of operations are unknown.

Current operators at the Foundry Street Complex include: Sun Chemical
Company, Avon Drum Company, Fleet Auto Electric, Automatic Electroplaing,
Conus Chemical Company and CWC Industries.

SITE OPERATIONS OF CONCERN »

Hummel Chemical operated a chemical warehouse/distribution center for
wholesaling chemicals out of their Foundry Street, Newark location.
Although little information is available as to the exact operations here,
it is likely that they included the reacting and mixing of chemicals, most
of which were in the pog\red form.

According to the EPA publication, "Dioxins", published in 1980, several
class III dioxin precursors were present at the Newark location. These
chemicals include: 2,4-dinitrophenoxyethanol, 3,5-dinitrosalicylic acid,
hexachlorobenzene and picric acid. The identity of additional chemicals
present or what types of storage/disposal methods used by the company are
unknown.

The company has a history of poor housekeeping and operational practices
associated with their South Plainfield facility that may have also occurred
at the prior operational facility in Newark.



Hummel possessed no state or federal permits for discharges to the
environment from their Newark facility.

During an October 7, 1988 Presampling Assessment (PSA) conducted by New
Jersey Department of Environmental Protection (NJDEP), Bureau of Planning
and Assessment (BPA) personnel, most of the exposed soil surface at the
site appeared to be stained and saturated with chemicals. Pools of
multi-colored chemicals were observed as well as drums of hazardous
substances, many of which were leaking and stored in insecure areas which
lacked secondary containment. For most industries w1th1n the complex, poor
housekeeping practices seemed to be routine.

Because a variety of chemical companies have operated here since Hummel
moved in the 1960s, it is unllkely that current conditions can be
attributed to Hummel.

GROUNDWATER ROUTE _

Groundwater beneath the site is derived from a two aquifer system.
Directly underlying the site is a low yield aquifer consisting of
unstratified drift of the Pleistocene age. During a,October 14, 1988,
NJDEP Site Investigation (SI), groundwater in this aquifer was encountered
at 8.5 feet. The groundwater flow in this shallow unconfined aquifer is
assumed to be east, southeast towards the Passaic River and Newark Bay.
The Triassic Brunswick Formation, which consists of dull red shale
interbedded with siltstone and occaséional layers of sandstone, is found
beneath the unstratified drift. The formation is relatively deep and
protected in much of the area by confining clay layers; however, moderate
permeability is possible due to extensive fracturing. Because cracks in
the sedimentary rocks of the Triassic Age intersect one another at many
different angles, water can move in any direction.

Two monitoring wells were sampled during the October 14, 1988, NJDEP SI.
Monitoring Wells 1 and 2 are located on the former Hummel-Lanolin (not
related to Hummel Chemical) property within 50 feet on one another in order
to monitor a former underground storage tank. Monitoring Well 1 is 10.5
feet deep while Monitoring Well 2 is 10.7 feet deep with both wells tapping
the shallow unstratified drift-aquifer. Because of the extremely slow
recharge rate of the groundwater in this area, the monitoring well samples
were analyzed only for Volatile Organic Compounds (VOCs) and metals out of
the planned Target Compound List (TCL) plus 30 peaks.

The following table represents the significant monitoring well results:
(note: all results in ppb)

MW-1 MW-2
benzene 6 4
arsenic , 2020
barium 2200
cadmium 1530 34.9
copper 2660 .
lead 20400 127
mercury : 4.2 77.1

zinc 51500 84600



There are numerous industrial wells within a three mile radius that tap the
Brunswick Formation, however, groundwater is not used as a potable supply
source in the area. Hummel has never possessed any permits or been issued
violations for dicharges to the groundwater associated with the former
Newark facility. ’

SURFACE WATER ROUTE

The Foundry Street Complex consists of buildings that are in close
proximity to each other, separated only by small alleyways. These
alleyways run throughout the site and are bisected by common‘'storm drains,
which receive stormwater runoff and, in some cases, direct discharges from
the various industries. Because the industrial complex is so old, it is
not known which, if any, of the storm drains are connected to the Passaic
Valley Sewage Authority (PVSA). Any discharges or drains that are not
connected would most likely discharge into the nearby Passaic River.

The confluence of the Passaic River, Hackensack River and Newark Bay lies
approximately 3000 feet to the east of Foundry Street Complex. These
waterways are used for industrial, recreational and ¢ommercial purposes.

During the October 14, 1988, NJDEP SI, four surface water and five sediment
samples were collected from the storm drains and analyzed for the TCL plus
30 peaks. Numerous contaminants were detected at varying concentrations in
both the surface water and sediment samples. Table 1 summarizes the
significant results. (note: all results in ppb with the exception of the
non-aqueous inorganics which are reported in ppm) See Map 2 for sample
locations and Attachment A for sample descriptions.

Because Hummel has not operated here for 25 years, the contamination
detected in these samples cannot accurately be connected to their prior
operations.

AIR ROUTE

Hummel did not possess any permits or receive any violations for releases
to the air from the Newark facility. Since their operations in Newark
ceased in the mid-1960s there is currently no potential for contamination
of the air; however, migration of air-borne contaminants in the past cannot
be ruled out,

During the October 14, 1988, NJDEP SI, ambient air readings of up to 40 ppm
as isobutelyne on the HNu and over 10 ppm as methane on the OVA were
observed. This would indicate that current operations may be contributing
to air pollution.

SOIL :

On October 14, 1988, NJDEP, BPA collected 15 soil samples to be analyzed
for the TCL plus 30 peaks and 5 to be analyzed for the 2,3,7,8-TCDD isomer
of dioxin. Although dioxin was not detected in any of the samples, this
does not guarantee that it is not present on site. See Map 2 for sample
locations and Attachment A for sample descriptions. Table 2 summarizes the
significant results.

<

During the same inspection, the ground surface was observed to be stained
throughout the site from chemical spills. Leaking drums with no secondary
containment were also noted.



Because of the presence of a variety of chemical companies over the years,
it is not likely that any present soil contamination can be attributed to
the former Hummel facility. -

DIRECT CONTACT :

There have been no reported incidents of direct contact in relation to the
Hummel operations at this location; however, there is currently a potential
for direct contact with contaminanted soil due to the absence of 24-hour
barriers.

FIRE AND EXPLOSION .

There have been no reported fires or explosions directly associated with
the Hummel, Newark operations; however, Newark Fire Department personnel
recall responding to fires and chemical spills at the Foundry Street
Complex but could not recall if any were at the Hummel facility.

ADDITIONAL CONSIDERATIONS

The presence of many bioaccumulative and biomagninfication threats such as
pesticides, PCBs, mercury, cadmium, and lead in the surface water and soil
leads to a potential to damage the flora and fauna and subsequently
adversely affecting the food chain. The aquatic ecosystem of the Passaic
River, which receives the drainage discharges, would be most immediately
affected.

ENFORCEMENT ACTIONS
There are no records of enforcement actions taken against the Hummel,
Newark facility.

PRIORITY DESIGNATION

Because damage to human health or the environment is not likely due to the
location of the site in a highly industrialized area, a low priority is
assigned. ‘

RECOMMENDATIONS

Further investigation of the current operators at the Foundry Street
Complex is indicated by the levels of contaminants detected during the
October 14, 1988 NJDEP SI. A Responsible Party (RP) search is necessary
due to the number of tenpants and owners over the years. Following
completion of the RP search, the case should be transferred to Case
Management for initiation of clean-up activities.

A delineation of the storm drain system should be performed and, if
necessary, hook up to the PVSA should be completed.

Submitted by:

Elizabeth Torpey
December, 1989
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TABLE 1
RESULTS IN PPB SW-~1 SW-2 SW-3 SW-4 SED-1 SED-2 SED-3 SED-4 SED-5
VINYL CHLORIDE 29
METHYLENE CHLORIDE 9900
ACETONE 25000
CARBON DISULFIDE 14
1,1-DICHLORETHANE 15 2 16 7100
1,2-DICHLOROETHENE 270 5 58 81000
1,2-DICHLOROETHANE 5300
2-BUTANONE 660 5000
_ 1,1,1-TRICHLOROETHANE 12 110 15000
XYLENES 53 200 1800 14 280 99000
TRICHLOROETHENE 7 36 27 3100
BENZENE .7 7 43 7 7 520
4-METHYL-2-PENTANONE 57 3300
TETRACHLOROETHENE 3 15 7 10000
TOLUENE 11 .9 4 120 10 130 100 53 96000
CHLOROBENZENE 39 77 32 160" 34 970 33000
ETHYLBENZENE 6 35 170 42
1,3-DICHLOROBENZENE 190 56000



RESULTS IN PPB SW-1  SW-2 SW-3 SW-4 SED-1 SED-2 SED-3 SED-4 SED-5
1,4-DICHLORBENZENE 1 310 21000 84000
1, 2-DICHLOROBENZENE 11 14006
BENZOIC ACID 420
1,2,4-TRICHLOROBENZENE 51 szobo 17000
NAPHTHALENE 24 1700 36000
2-METHYLNAPHTHALENE 960 éloo 68000
PHENANTHRENE 2100 36000
FLUORENE 20000
DI-N-BUTYLPHTHALATE 2 2 8 910 1200 1200 3000

~ FLUORANTHENE 2000 6900
PYRENE 2500 11000
BUTYLBENZYLPHTHALATE 53000
BIS(2-ETHYLHEXYL) 10 11 82 210 4900 3100 33000 37000 2600000
PHTHALATE
DIELDRIN 170 1900 6700
4,4'-DDT 84 1200
ARCOLOR-~1248 2700 4100 4800 4200 10000
ARSENIC 87.6 132
BARIUM 2950 468



S~

AQUEOUS RESULTS IN PPB;
NON~-AQUEOUS RESULTS IN PPM

-

sW-1 SW-2 sW-3 sW-4 SED-1 SED-2 SED-3 SED-4 SED-5
CADMIUM 810 215 4 14.1 12
CHROMIUM 8880 23500 369 209 512
COPPER 24200 1310 ‘895 323
LEAD 6000 1100 234 482 697
MERCURY 14.2 3.2 12 | 3.9
NICKEL 347 668 127
SILVER 112 55.1
ZINC 35,500
CYANIDE 5580 69




RESULTS IN PPB

TABLE 2

-

s-8

Chloroform
1,2—dichloroethane
Xylenes
Trichloroethene
4-methyl-2-pentanone
Tetrachloroethene
Toluene

Chlorobenzene

" Ethylbenzene

2,4-dichlorophenol
Naphthalene
4-chloroanaline
2-methylnaphthalene
2,4,6-trichlorophenol
2-nitroaniline

Phenol

52,000

250
i8
3100

3400

1900

1900

300

850

78
30
36
13

88

12

900

5700

13



RESULTS IN PPB

.

Chloroform
1,2~dichloroethane
Xylenes
Trichloroethene
4-methyl-2-pentanone
Tetrachloroethene
Toluene
Chlorobenzene

Ehtylbenzene

' 2,4-dichlorophenol

Naphthalene
4-chloroanaline
2-methylnaphthalene
2,4,6-trichlorophenol
2-nitroaniline

Phenol

l1,4-dichlorobenzene

67

28

48

6200

410

120

24

15

490

69

96

60

83

27

12

5800

120

600

. 6500

8300

120

160

3000

780

380



RESULTS IN PPB

s-13

s-9 s-10 s-11 S-12 s-14 §-15
Benzoic acid 12,000
Dibenzofuran
Diethylphthalate
Phenanthrene 400 10,000 570 290
Anthracene 55
Di-n-butylphthalate 1800 590 2800 73
Fluoranthene 13,000 1200 470
Pyrene 1700 9100 10,000 1200 5600 500
Butylbenzylphthalate 1800 590 2800 73
Fluoranthene 13,000 1200 470
Pyrene 1700 4100 10,000 1200 5600 500
Benzo(a)anthracene 5100 250
Chrysene 11,000 1500 310
Bis(2-ethylhexyl) 2.7 x 107 21,000 © 7400 11,000 68,000 6600
phthalate
Di-n-octylphthalate 10,000
Benzo(b)fluranthene 7700 1800 250
Benzo(k) fluoranthene 6600 1400 200
Benzo(a)pyrene 5000 1100 | 200



RESULTS IN PPB

s-9 §-10 s-11 S-12 s-13 s-14 5~-15
Indeno(1,2,3-cd)pyrene 3300 1100 140
Dibenz(a,h)anthracene
Benzo(g,ﬁ,i)perylene 4100 1500 170
Aldrin
Dieldrin 15
4,4'-DDD

1000 65,000 21,000 89,000 i?,OOO 220

Aroclor-1248
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RESULTS IN PPM

-

Cyanide

s-1 s-2 s-3 S-4 S-5 s-6 s-7 s-8 5-9 §-10
Antiﬁony 13.3 23.3 37 i3
Arsenic 25.5 23 31 23.5
-Barium 427 459 529
Cadmium 3.1 3.1 5.2 .15.1 6.6 5.5
Chromium 395 502 371 1s8
Copper 174 1050 283 193 235
Lead 598 1210 1270 720 594 4090 673 537 _ 242 149
Mercury 1.2 3.4 3.4 9.6
" Nickel 697 398 428 220
Silver 25.4
Vanadium 108 388 - 205
Zinc 635 554 484 538 1790 1106 1010 79
131



RESULTS IN PPM

1120

s-12 s-13 s~-14
Antimony 27.7 145 27.1
Arsenic 23.5 20.3 78.1
Barium 560 554
Cadmium 9.3 11.4 5.2 5.1
Chromium 1890 5360 797
Copper 269 234 342
Lead 6820 2710 1320 2360
Mercury 9.9 1.8 5.9
Nickel 101 136

 Vanadium 144
Zinc 1320 1680 1i70



